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DECLARATION STATEMENT FOR THE RECORD OF DECISION FOR
OPERABLE UNIT 9 AND OPERABLE UNIT 11
(EXCLUDING IRP SITES LF-019 AND WP-023)

1.0 DECLARATION

1.1 SITE NAME AND LOCATION

This Record of Decision (ROD) is for the following Operable Units at former Homestead

Air Force Base (HAFB), United States Environmental Protection Agency (USEPA)

Facility Identification Number, FL757002403 7:

• Operational Unit (OU) OU-9 Boundary Canal System, including the
Boundary Canal, Flightline Canals, interior drainage canals, and the
Stormwater Reservoir.

• OU-l I Military Canal which extends from the pumphouse to Biscayne Bay
and is located off the main Base property. This ROD excludes the terrestrial
portion of OU-ll (former Incinerator Ash Disposal Area, LF-019 and former
Wastewater Treatment Plant WP-023).

The two OUs are located at former HAFB, which is located in. southern Miami-Dade

County, Florida, approximately 25 miles southwest of Miami and 7 miles east of the city

of Homestead (Figure 1-1). The main Base covers approximately 2,916 acres. There are

approximately 700 personnel currently working at Homestead Air Reserve Base; about

half being military personnel and the other half are civilian employees An additional

200 to 300 reservists are at the Base for training, but are not full-time employees. The

nearby city of Homestead has an approximate population of 18,700. Florida City is home

to approximately 5,500 residents (Homestead Chamber of Commerce, 1994). The

population of the greater Miami area is reported to be 1.9 million (Miami Chamber of

Commerce, 1994). Figure 1-2 shows former HAFB and the surrounding area.

The topography at former HAFB and associated OUs is relatively flat. Many of the areas

and buildings previously on the Base were destroyed in 1992 by Hurricane Andrew. The

flightline, supporting buildings and hangars, and several office type buildings have been

repaired or rebuilt since the hurricane. A security fence surrounds the Cantonment area

of the former HAFB.

Declaration -1-
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In 1993, Homestead AFB was designated for base closure under Base Realignment and

Closure (BRAC), primarily since the cost to close the base was low when measured

against the high cost of reconstruction.

1.2 STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the Boundary Canal

System, 00-9, and the Military Canal portion of OU-1 I, excluding the terrestrial portion

of OU-1 1 (LF-0l9 and WP-023) at HAFB, Florida. The terrestrial portion of OU-I 1,

former Wastewater Treatment Plant (WP-023) and Incinerator Ash Disposal Area (LF-

019), has been excluded from this ROD due to open issues associated with land use

controls. On March 19, 2002, it was agreed to by the members of the BRAC Cleanup

Team (BCT), to develop a ROD that combines 00-9 and the aquatic portion (Military

Canal) of OU-l 1. By this action, the physical remedial action planned for the OU-1 1

Military Canal can proceed without delay. The status of the ROD for remedial action for

the aquatic portion of OU-1 1 {excluding Installation Restoration Program (IRP) sites LF-

019 and WP-023} is a Final. The BCT includes representatives from the USEPA, the

U.S. Air Force (USAF), Miami-Dade Environmental Resource Management (DERM),

and Florida Department of Environmental Protection (FDEP). The terrestrial portion of

OU-l 1 will be addressed in a separate ROD upon resolution of land use controls.

This document was developed in accordance with the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund

Amendments and Reauthonzation Act (SARA), and to the extent practicable, the

National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This ROD is

based on the administrative record for this site. FDEP, the USEPA, and the IJSAF

concur with the selected remedies presented in this ROD.

Declaration -2-
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1.3 ASSESSMENT OF SITE

The response action selected in this ROD is necessary to protect the public health or

welfare or the environment from actual or threatened releases of hazardous substances

into the environment.

1.4 DESCRIPTION OF SELECTED REMEDY

Remedies have been selected which address the principal risks identified at each of the

OUs. The selected remedies allow the former HAFB to meet its overall objective of

protecting human health and the environment. The remedial alternative selected for each

OU is summarized below:

Operable Unit Media Remedial Alternative
OU-9 Sediment, surface water No remedial response, No further action (NFA)
OU-I 1 Sediment Encapsulate a portion of OU-9 Stormwater

Reservoir contiguous with OU-l 1 and construct
a Sediment Control Structure in the Stormwatera Reservoir, encapsulate sediment within the

W. entire OU-1 1 Military Canal, and support the
DERM Pilot Wetland Project,

The stormwater management system of the former FIAFB comprises the Boundary Canal

and interior canals (OU-9) and the aquatic portion of Military Canal (OU-l I). This ROD

combines OU-9 and the aquatic portion of OU-1 1 into one ROD to facilitate the cleanup

and closure of these sites since they collectively comprise the Stormwater Management

System of the former HAFB.

OU-9 Boundary Canal

A No Remedial Action response, or NFA has been selected for 01.1-9 based on the

evaluation of the extensive data collected during the Remedial Investigation / Baseline

Risk-Assessment (RIJBRA). These data and supportitig studies indicate that the sediment

and surface water in the Boundary Canal do not pose an unacceptable risk to human

health or the environment. The sediment transport study conducted as part of the OU-9

RI did not indicate significant movement of sediment..
Declaration -3-
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OU-I 1 Military Canal

Based on the findings in the OU-l 1 RI/BRA, Screening Ecological Risk Assessment
(SERA) and the Focused Feasibility Study (FF5), remedial action is warranted at the CU-
ll Military Canal. The selected remedy (alternative) consists of three parts. Part one
will be implemented to elinjinate future transport of sediment into the
Military Canal via surface water. Part two of the remedy consists of encapsulating the
contaminated sediment to prevent it from migrating to Biscayne National Park (BNP) and
to protect the marine and fresh water environment from potential ecological risks.

1) Placing a sediment control structure in the reservoir before stormwater enters .the
Military Canal and redirecting flow into the reservoir from the northeast arm of the
Boundary Canal.

2) Encapsulation of contaminated sediment in the Military Canal. Fabric formed
concrete liners will be installed to encapsulate contaminated bottom sediments in the
Military Canal and the base of the reservoir pump station, intake and discharge. The
discharge side of the Military Canal will be lined (as shown in the 90 Percent Design

Analysis Report, Design Drawing C-3), with the intent of encapsulating contaminated• bottom sediment. The bank on the discharge side of the pumphouse is heavily vegetated
and provides a buffer against scour and will therefore not be lined.

3) In order to address impacts to waters of the United States (U.S.) resulting from
CERCLA releases from HAFB, and under the authority of Executive Order 11990, the
USAF will provide support for the DERM Wetland Pilot Project. The Wetland Pilot
Project involves partial or complete diversion of flows from the Military Canal to
adjacent wetlands. The concept is to improve the hydroperiod of discharges to Biscayne
Bay and restore adjacent wetlands in a manner consistent with plans outlined in the
Central and South Florida Project Comprehensive Review Study, and to promote a more
natural sheet flow of water delivery to Biscayne Bay. The support to Miami-Dade
County consists of funding of the following activities, not to exceed $800,000:

1. Installation of two 80 cubic feet per second (cfs) submersible electric axial
flow pumps with control panel.

2. Provide required power services to the site for operation of the pump
system.

-

3. Construct well housing and install pump.
4. Install intake box with manatee exclusion/trash rack grate.
5. Install two intake culverts.
6. install two discharge culverts with stabilized headwall.
7. Construct a fill pad for pump station.

Declaration -4-



Homestead AR # 4045 Page 16 of 281
Revised CU- 9 and CU-li ROD

December 2002

8. Construct culverts connecting the Pilot Project with the L3 I E Canal.

The USAF expects DERM, as part of Wetland Project, will be responsible for conducting

the necessary sampling of water quality before reintroduction of any diverted surface

water back into the Military Canal.

The selected remedy consists of the following components:

• Performing remedial design activities including preparation of a Design
Report, Quality Assurance Project Plan, Site-Specific Safety and Health Plan,
and Contractor Quality Control Plan.

• Performing health and safety monitoring requirements during construction
activities of the workers

• Eliminating the potential exposure pathway from the former Wastëwater
Treatment Plant to the Military Canal by abandoning conduits leading from
the former wastewater treatment plant to the Military Canal

• Constructing the sediment control structure in the reservoir to reduce transport
of sediment from the Stormwater Reservoir to Old-i1

• Redirect existing flow from the northeast arm of the Boundary Canal into the
stormwater reservoir.

• Installation of a liner in the scour area between the pump intakes and the
sediment control structure.

• Installing temporary silt curtains in the canals dunng construction activities to
minimize downstream transport of resuspended sediment.

• Monitoring turbidity during construction activities at the downgradient end of
the canal, pnor to discharge to the BNP.

• Constructing a debns staging area to stockpile debris from the canal.

• Removing coarse debris from the entire Military Canal, prior to encapsulation,
which would interfere with installation of the encapsulation liner. Debris will
be disposed at a Subtitle D disposal facility.

Declaration -5-
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• installing a non-woven geotextile over the contaminated sediment in the
Military Canal.

• Installing a 3-inch Uniform Section Lining over the contaminated sediment.
A 2,000 psi grout will be injected into the liner until it is pumped to its fUll
thickness.

Divers will be used to assist with the installation of the geotextile and liner.

• System Performance Monitoring will be conducted annually (See Section
2.17).

1.5 STATUTORY DETERMINATIONS

Based on the results of the BRA completed as part of the OU-9 RI, no remedial action is

necessary to ensure the protection of human health or the environment.

Based on the BRA and SERA completed as part of the OU-1 1 RI, a FF5 was

recommended due to the presence of contaminants detected in canal sediments that pose

an unacceptable threat to ecological receptors. Impacts to the Military Canal as a result

of past operations did not indicate significant levels of compounds that would adversely

impact human receptors. Upon the recommendations of the RI/BRA, a FFS was

conducted to evaluate remedial technology options for contaminated sediment the

Military Canal.

The FFS, completed December 2001, evaluated three remedial alternatives for overall

protection of health and the environment, compliance with ARARs, implementability

cost, effectiveness, and State and Community acceptance. A detailed analysis of these

three remedial alternatives was developed using USEPA "Guidance for Conducting

Remedial Investigations and Feasibility Studies Under CERCLA" (USEPA, 1998)

criteria. One of the three alternatives evaluated in the FF5 was a "No Further Action"

alternative. Alternative two evaluated removal of the sediment from the Oh-i I canal via

dredging, while alternative three evaluated encapsulation of contaminated sediment in the

entire canal. The alternative with the highest rating for addressing the environmental

concerns at the Military Canal was Alternative 3: Encapsulate Entire OU- II Canal,

Decjaration -6-
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Install a Sediment Control Structure in the base reservoir, and support of DERMs Pilot

Wetland Project.

The Selected Remedy for OU-l 1, Alternative 3, is protective of human health and the

environment, complies with Federal and State requirements that are legally applicable or

relevant and appropriate to the remedial action, and is cost-effective. This remedy

utilizes permanent solutions and alternative treatment technologies, to the maximum

extent practicable for the Site. This Remedy is a i j containment process and not a

treatment process; thus it reduces the mobility and toxicity of the contaminated sediments

by encapsulation, but does not reduce volume, and by definition does not satisl3' the

statutory preference for treatment as a pnncipal element. Because this Remedy results in

hazardous substances remaining on-Site (encapsulated sediment) above ecological

screening levels that allow for unlimited use and unrestncted exposure, a five-year

review will be required for this remedial action.

1.6 ROD DATA CERTIFICATION CHECKLIST

The following information is included in the Decision Summary section of this ROD.

Additional information can be found in the Administrative Record file for this Site.

• Chemicals of Concern (COCs) and their respective concentrations;
• Baseline risk represented by the COCs;
• Action levels established for COCs and the basis for the levels;
• Current and future land and ground-water use assumptions used in the Baseline Risk

Assessment and ROD;
• Land use that will be available at the Site as a result of the Selected Remedy;
• Estimated capital, operation and maintenance (O&M), and total present worth costs;

discount rate; and the number of years over which the Remedy cost estimates are
projected; and

• Decisive factors that led to selecting the Remedy (i.e., description of how the Selected
Remedy provides the best balance of tradeoffs with respect to the balancing and
modifying criteria).

Declaration -7-
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1.7 AUTHORIZING SIGNATURES

fl(
ALBERT F. LIOWAS, ., (J Date
Director, Air Force Real Property-Ajency

U.S. Environmental Protecti n Agency Dat

Sf
Declaration -8-
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Department of

Environmental Protection-e-nta Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

Apnl 22, 2003

Mr Albert F. Lowas
Air Force Real Property Agency
1400 Key Boulevard, 4th Floor
Arlington, Virginia 22209-2802

Dear Mr. Lowas:

The Department of Environmebtal Protection concurs with the proposed final remedy of
No Further Action for Operable Unit 9 (Boundary Canal and associated canals) and the
construction of isediment transport control structure, support of DERM's wetland project,
and sediment encapsulation of the entire Military Outfall Canal as the CERCLA Remedial
Action for Operable Unit ii at the former Homestead Air Force Base.

S We appreciate your continued cooperation and look forward to an expeditious
environmental recovery of the former Homestead Air Force Base. If you have any
questions concerning this letter of concurrence, please contact Jorge R. Caspary, our
Remedial Project Manager, at (850) 245-7502.

Sincerely,

\hx.,Jt
John M. Ruddell, Director
Division of Waste Management

JMR'jrc

"Protect, Conserve and Manage Rondo's Environment and Nawrai Resources"

Pnnced on recycled paper
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2.0 DECISION SUMMARY

2.1 SITE NAME, LOCATION, AND DESCRIPTION

On March 1, 1991, a Federal Facilities Agreement (FFA) was signed by Homestead AFB,

the IJSEPA, and FDEP establishing the framework for the CERCLA actions at HAFB.

The FFA also establishes the U.S. Air Force as the lead agency in the cleanup process.

This ROD is for the following Operable Units at the former HAFB, EPA facility

Identification Number, FL75 70024037

• OLJ-9 Boundary Canal System, including the Boundary Canal, Flightline
Canals, intenor drainage canals, and the Stormwater Reservoir.

• OU-l 1 Military Canal which extends from the pumphouse to Biscayne Bay,
located off the main Base property. This ROD excludes the terrestnal portion
of OU-l I (IRP Sites LF-0l9 and WP-023).

The former HAFB is located in Homestead, Miami-Dade County, Flonda, (Figure 1-i).

The facility's geographic coordinates are 25° 29' 30" North latitude and 80° 23' 56"West

longitude, as provided in the USEPA Envirofacts database.

The following paragraphs descnbe the primary components of OU-9 and OU-1 1 A

series of intenor canals drains most of the Base into the OU-9 Boundary Canal (Figure 2-

1). The Boundary Canal then terminates in the Stormwater Reservoir. The Military

Canal, located immediately downgradient of the stormwater reservoir pumphouse, leads

to Biscayne Bay, approximately 2 miles east of the reservoir. The Military Canal, which

is outside of the main Base boundary, was originally investigated as part of the OU-9 RI;

the Military Canal was subsequently removed and linked to the former Base Sewage

Treatment Plant and Incinerator Ash Disposal Area (OU-1 1) due to the presence of

treated water outfalls extending from this area to the Military Canal. For the purposes of

this ROD, only the aquatic portion of OU-I I will be discussed in conjunction with OU-9.

The terrestrial portion of OU-ll (IRP Sites LF-0l9 and WP-023) will be addressed in a

separate ROD.
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2.1.1 OU-9 Boundary Canal System

The Boundary Canal system at HAFB is shown in Figure 2-1, This system, in general,

consists of the Boundary Canal, the Flightline Canal, other selected drainage canals, and

the Stormwater Reservoir. The Boundary Canal has essentially two major segments. the

West-South segment and the North-East segment (Figure 2-i). A dike is present along

the outside bank of the Boundary Canal to minimize off-Base runoff from entering the

canal. The two segments of the Boundary Canal converge at the Stormwater Reservoir

located at the southeast corner of the former Base (Figure 2-1).

2.1.1.1 West-South Boundary Canal Segment

The West-South Boundary Canal segment begins in the northwestern corner of FIAFB at

Biscayne Drive (Southwest 288th Street) (see Figure 2-1). It flows south and then turns

west at the Ordnance Storage Area past Phantom Lake. The segment (lows along the

west and south perimeters of the Base and leads to the Stormwater Reservoir at its

western edge The total length of the West-South Boundary Canal segment is

approximately 25,800 feet (4.9 miles)

The width of the West-South Boundary Canal vanes from less than 10 feet wide near its

ongin at Biscayne Avenue and generally widens downstream to over 40 feet. Total depth

of the West-South Boundary Canal segment ranges from 4 to 6 feet, while water depth

ranges from 2 to 5 feet with the greatest depths occurring after precipitation events.

The bottom of the West-South Boundary Canal segment has significant plant cover.

Vegetation has been observed to cover from 75 percent to 100 percent of the sediment

bed. According to Hilsenbeck (1993), the plants present in the West-South Boundary

Canal segment include Chara sp., sawgrass, cocoplum, and several species of ferns.

Algae also covers much of the sediment bed.
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2.1.1,2 North-East Boundary Canal Segment

The North-East Boundary Canal Segment begins at the north end of the Base south of the

former golf course at Southwest 280th Street (Walden Drive) (see Figure 2-1). It flows

east past Mystic Lake and along the north and east perimeters of the Base. The North-

East Boundary Canal segment leads to the Stormwater Reservoir in its northeast corner.

The total length of the North-East Boundary Canal is approximately 15,400 feet (2.9

miles).

The width of the North-East Boundary Canal segment ranges from 5 feet at the upper

reaches in urbanized areas to 20 to 35 feet in other areas. Total depth of the canal ranges

from 4 to 6 feet; water depth generally ranges from 3 to 6 feet, with the greatest water

depths occurring after precipitation events.

Like the West-South Boundary Canal segment, the bottom of the North-East Boundary

Canal has significant plant cover Vegetation has bee'n observed to cover from 75 percent

to 100 percent of the sediment bed. Although a survey was not made of plant cover in

the North-East Boundary Canal segment by Hilsenbeck (1993) as was done for the West-

South canal segment, plants present in the canal generally include Chara sp, sawgrass,

cocoplum, and several species of ferns.

2.1.1.3 F1!ghtline Canal and Other Drainage Canals

The pnmary Fhghthne Canal generally runs parallel to and is located southeast of the

Base flightline (Figure 2-1). Secondary drainage canals connect the primary Flightline

Canal with a parallel canal north of the flightline and run beneath the flightline. The

primary Flightline Canal leads into the West-South segment of the Boundary Canal at a

point approximately 1,000 feet west of the reservoir and is approximately 19,400 feet

long (3.7 miles), while the secondary canal is approximately 4,200 feet long (0.8 miles).

Its width ranges from 20 to 30 feet and is generally consistent throughout its length.

Total canal depth ranges from 3 to 6 feet while water depth ranges from 2 to 6 feet.
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The Flightline Canal was observed to have significant plant cover. Plant species in the

Flightline Canal are not described by Hilsenbeck (1993). Algae and Chara sp. appear to

cover nearly all of the sediment bed. Cattails are also present south of the Flightline

Canal.

Several canals receive stormwater runoff from other areas of the Base (Figure 2-1). The

system that drains the eastern area of the Base includes three canals that run parallel to

Bikini and St Lo Boulevards: one canal is located just north of St. Lo Boulevard, one

between St. Lo and Bikini Boulevards, and one just south of Bikini Boulevard. These

canals converge along Schweinfi.irt Road and lead to the North-East segment of the

Boundary Canal. The total length of drainage canals in this eastern drainage system is

approximately 12,800 feet (2.4 miles).

A drainage canal is also located on the western edge of the Base (Figure 2-1). This canal

begins along Westover Road and runs to the northwest, bends to the west, and connects

to the West-South segment of the Boundary Canal. This canal is approximately 2,200

feet long (0.4 miles).

In addition to the pnmary and secondary Flightline Canals descnbed, a drainage canal is

also located near the southwest end of the flightline and taxiway (Figure 2-1). This canal

runs southwest past the Ordnance Storage area and enters the West-South segment of the

Boundary Canal just southwest of the runway. It is approximately 3,800 feet long (0.7

miles).

The widths of these drainage canals range from 5 to 20 feet. Total canal depths range

from 3 to 5 feet, while water depths are highly variable and range from less than 1 to 5

feet. The east and west drainage canals are very highly vegetated by cattails and ferns,

which cover virtually all of the sediment bed in these canals. In many locations, cattails

extend above the top of the canal banks. Where cattails are not present, the canal bed is

covered by Chara sp., algae, and/or ferns.

2-4



Homestead AR # 4045 Page 27 of 281
Rev(sedOU- 9andOU-II ROD

Dece,n 6cr 2002

a coj coc2.1.2 StormwaterReservoir o-o< '3-L

The Storrnwater Reservoir, located on the eastern side of the Base, was designed to

receive flow from both segments of the Boundary Canal. The Stormwater Reservoir is
oc0

approximately 300 feet wide and 900 feet long The lowest reservoir bottom elevation is

approximately —13.6 feet National Geodetic Vertical Datum (NVGD), however average

bottom elevations range from —6 to —9 ft NVGD. Assuming an average depth of-rffeet,

the reservoir volume is estimated at 46.3 acre feet.

A pump house and control structure is located at the eastern edge of the stormwater

reservoir. The pump house strucaire includes pumps to mechanically deliver water to the

Military Canal. Submerged gates in the control structure can be used to release water.

According to Base personnel, water is pumped from the reservoir and discharged into the

Military Canal when a flightline staff gauge is above a criteria level. This is done to

prevent the flightline from becoming submerged dunng storm events. According to Base

personnel and records obtained by Montgomery Watson, the pumps have been used

periodically throughout the years.

2.1.3 Military Canal (OU-11)

The Military Canal is located immediately east of the pumphouse and stormwater

reservoir. The canal is approximately 11,400 feet long with an average width of

approximately 40 ft. The depth of the canal from the top of the berrned sidewalls

averages 15 feet from top to the base of the canal. The surface water level in the canal is

maintained at an elevation of +2 to +2.5 feet NGVD. The operation range of the

saltwater control structure S2OG is seasonally adjusted to between 1.4 feet NGVD and

2.2 feet NGVD. The three 100,000 gpm pumps located at the pumphouse are controlled

manually. According to the Air Force pump records, the three pumps are rarely operated

oncurrent1y. Mesured flows from the S2OG indicate surface water flow exceeds S

times the volume coming from the former HAFB.
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2.2 SITE HISTORY

2.2.1 Regulatory History

The IRP is the USAF's vehicle for implementing the Defense Environmental Restoration

Program (DERP). The DERP was developed by the Department of Defense (DOD) to

meet the requirements of CERCLA in accordance with the NCP. In 1986, DERP was

expanded to incorporate the requirements of SARA. The program goals of the IRP are

consistent with the program goals of DERP: to identilS', investigate, clean up and close

contaminated sites.

In 1987, Executive Order 12580 delegated the lead agency responsibilities for

CERCLA/SARA to the Secretary of Defense to carry out environment restoration at

military facilities Under DERP, the activities are carried out consistent with CERCLA

§120 and in consultation with the USEPA. DERP also gives DOD the authority to enter

into agreements with federal and state agencies and local governments for assistance in

carrying out environmental restoration programs.

The IRP was initiated at HAFB in 1983 and a Records Search was completed for the

Base. Beginning in 1986, a series of more detailed investigations were completed at

vanous locations on the Base. In accordance with SARA, the US EPA prepared a final

Hazard Ranking System (HRS) scoring package for HAFB. This led to the final listing

of HAFB on the National Pnorities List (NPL) on August 30, 1990.

As a result of the NPL listing, the USAF entered into a Federal Facilities Agreement

(FFA) with the USEPA and the FDEP on May 25, 1990. The FFA required the identified

OUs to be investigated under the FFA. Eight OUs were originally designated from

potential sources of contamination (PSC) listed in the FFA. OU-9 was not identified as a

PSC in the FFA, but on January 22, 1993, the FFA Project Managers agreed to designate

the Boundary Canal system as an additional, separate OU. The Military Canal was

originally investigated as part of the OU-9 Boundary Canal system. It was subsequently

combined with the OU- 11 former Wastewater Treatment Plant/Incinerator Ash Disposal

Area upon discovery of two cleanwater discharge lines that extend from the terrestnal
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portion of OU-il to the Military Canal. OU-ll was identified as a PSC and is included

in this ROD.

A Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) was

requested by the USEPA in order to assess potential releases at the site subsequent to

Hurricane Andrew. The RFA, completed in 1993, identified sixty-two (62) on-Base sites

and four (4) off-Base sites, designated as units/areas of concern (AOCs) by the USAF,

the US EPA, and the FDEP. Subsequent to this listing, two more on-Base units

(Munitions Storage Area and Jet Engine Test Cell) were added. These units were

selected to be evaluated fo( the potential of a release that would have resulted from

Humcane Andrew or specific waste handling activities at the sites. in July 1993, a RFA

was conducted by Woodward-Clyde (W-C) at the 68 sites/AOCs (W-C, 1994). The RFA

included record searches, personal interviews, and site inspections. As a result of the

RFA and transference of certain sites to the Base Underground Storage Tank/Oil Water

Separator (UST/OWS) Program; 31 sites were eliminated from further consideration

The remaining 37 units were recommended for Confirmation Sampling due to their

potential for a release of hazardous constituents to the environment identified in the RFA.

Sampling for the 37 units was conducted from April 1994 through July 1994, which

included the sampling of the surface soil, subsurface limestone, and groundwater. As a

result of Confirmation Sampling and agreements reached dunng subsequent UCT

meetings, of the 37 sites, 1 5 sites required NFA, I 0 sites were reassigned to be addressed

in other programs, 6 sites were recommended for an RI, and 6 were recommended for

further investigation as expanded Site Investigation sites in accordance with

CERCLA/SARA.

2.2.2 History of Site Operations

The land at former HAFB was originally developed by Pan American Air Femes, Inc.,

and used for pilot training. The Boundary Canal was constructed prior to 1942 (Geraghty

and Miller, 1993). In September 1942, the Caribbean Wing Headquarters took over the

air field, and Homestead Air Field was activated. Homestead Army Airfield was initially
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used by the Army Transport Command for dispatching aircraft overseas. However, in

1943, the Second Operational Training Unit began using the airfield to train the transport

pilots and crews

In October 1945, the base was placed on inactive status due to extensive damage caused

by a humcane in the previous month and anticipated post-war reductions in military

activities. The Base property was turned over to Dade County. Crop dusters used the

runways and a few small industrial and commercial industries used the buildings. The

Dade County Port Authority managed the Base until 1953, when the federal government

re-acquired it along with the surrounding property.

By 1955, the Homestead facility had been rebuilt as a Strategic Air Command (SAC)

Base, HAFB, and in February, the first operational squadron arrived. The Base was

formally reactivated in November of the same year. During 1960, modifications were

made to the facility to accommodate B-52 aircraft. -

A command change from SAC to the Tactical Air Command occurred in July 1968. The

435 1st Tactical Fighter Wing (TFW), which flew F-lOOs, was the new host unit until

October 1970. In October 1970, the 31 st TFW, which flew F-4s, returned from Southeast

Asia became the host unit for HAFB. In 1981, the 31st TFW was renamed the 31st

Tactical Training Wing, but was changed back to the 31st TFW in October 1984. The

31st TFW was redesignated again in 1991 to the 31st Fighter Wing. In 1993, HAFB was

reassigned under the newly formed Air Combat Command (ACC).

On August 24, 1992, HAFB was struck by Hurricane Andrew. Approximately 97 percent

of the Base facilities were rendered dysfi.inctional As a result of the hurricane, most of

the previous 33 tenants vacated the Base, and many of the damaged buildings were

demolished and removed. Following Hurricane Andrew, the Base was operated by a

small contingent of Base personnel from September 1992 until April 1994. Dunng this

penod, the administration of environmental programs at HAFB changed to reflect a

change in Base command structure from ACC to the IJSAF Base Conversion Agency.

On April 1, 1994, approximately one-third of the Base officially became Homestead Air
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Reserve Base. Currently, the 482nd Fighter Wing of the USAF Reserves utilizes this

portion of the Base for daily operations and training. The remainder of the Base is

currently under an interim short-term lease to Miami-Dade County and is being

considered for property transfer to Miami-Dade County in accordance with the USAF

Base Realignment and Conversion program.

In 1993, Homestead AFB was designated for base closure, primarily because the cost to

close the base was low when measured against the high cost of reconstruction. The

aftermath of the 1992 hurricane left new environmental concerns and areas of potential

contamination that must be addressed before the installation property can be transferred

to the community

2.2.3 Previous OU-9 Investigations

In 1991 and 1992, sediment and surface water samples were colleêted at 18 locations

from the Boundary Canal (Geraghty and Miller, 1992). Sediment and water samples

were analyzed for semivolatile organic compounds (SVOCs), metals, and selected

pesticides.

The Ri Work Plan (Geraghty and Miller 1993a) was implemented for OU-9 by W-C to

determine the nature and extent of contamination, evaluate the fate and transport of

contamination, and assess the risks to human health and the environment. The results of

the RI are presented in the Final OU-9 Remedial Investigation Report (W-C, 1995).

2.2.4 Previous OU-1t Investigations

Numerous investigations of the Military Canal were performed by a variety of agencies

to determine the presence or absence of significant contamination. The following is a

summary of previous investigations performed in the Military Canal portion of OU-l 1.

In 1983, Corcoran, et. at. collected two surface water and sediment samples under a
study directed by the Rosentiel School of Marine and Atmosphenc Sciences (W-C,
1996).
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In 1989/1990 DERM collected four sediment samples as part of an ongoing water
quality monitoring program (USEPA, 1997). DERM has operated the Biscayne Bay
Surface Water Quality Monitoring Program in Miami-Dade County for the past 20
years. The Program's database consists of approximately 10 years worth of monthly
and storm event water quality data for three stations (MIOl, M102, and M103) along
the Military Canal (DERM, undated).

• In 1995, Woodward-Clyde Consultants completed an Ri/BRA for 0(3-9, which at the
time of the investigation, included the Military Canal (W-C, 1995).

• In 1995 and early 1996, Woodward-Clyde conducted a supplemental study of the
Military Canal to attempt to resample three locations where competent sediment was
not available or obtainable during the OU-9 RI (W-C, 1996). Also in 1995, the_
USEPA conducted field investigations of the Military Canal as part of their oversight
activities. During the investigation, four surface water and sediment samples were
collected from stations located along the Military Canal.

• In 1995/96, Miami-Dade Department of Environmental Resources Management
collected sediment samples from canals throughout the county, including the Military
Canal, and collaborated with National Oceanic and Atmospheric Administration
(NOAA) and FDEP in evaluation of sediment chemistry and toxicity as part of a
regional study of Biscayne Bay and its watershed (DERM Unpublished Study Data).

• In 1997, the USEPA Region 4 completed a comprehensive investigation of the
contaminants present in the sediments within the Military Canal. The objectives of
the investigation were to identify the contaminants present, to determine the sources
of sediment contamination, the associated toxicological effects on ecological
receptors, and the potential impacts to Biscayne National Park. The investigation
findings were presented in the 1997 Military Canal Special Study (USEPA, 1997).

• In 1997, Montgomery Watson completed a Draft RI/BRA of CU-Il (consisting of the
former Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area and the
Military Canal (Montgomery Watson, 1998). Prior to this, the Military Canal was
investigated in conjunction with the 013-9 Boundary Canal. The RI/BRA included a
human and ecological risk assessment based on the sediment and toxicological testing
of sediment, surface water, and fish tissue from the Military Canal.

• In 1998, Montgomery Watson conducted an evaluation of the 1997 Military Canal
Special Study (USEPA, 1997). The Military Canal Special Study Report
(Montgomery Watson, 1998) summarized and interpreted the USEPA data and

- evaluated the toxicological effects for ecological receptors in accordance with criteria
established in the OU-9 and OU-l I RI/BRAs.

• In 1999, Montgomery Watson prepared a SERA to evaluate the potential for risk to
sensitive receptors as a result of past operations at the former HAFB. The SERA was
intended to support the Scientific/Management Decision Point (SMDP) for the further
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study of OU-1 l/OU-9. The SERA included a general descnption of the ecological
communities, flora, fauna, and habitats near the site, contaminants detected at the site,
potential contaminant fate and transport mechanisms, potential receptors, potentially
complete exposure pathways, and screening level assessment and measurement
endpoints (Montgomery Watson, 1999).

The National Oceanic and Atmospheric Administration (NOAA) completed a study
entitled, Magnitude and Extent of Chemical Contamination and Toxicity in Sediments
of Biscayne Bay and Vicinity (Long, et. al., 2000)

2.3 COMMUNITY PARTICIPATION

The USAF has a public participation program at former HAFB to promote public

understanding of the cleanup process and its results, and ensure that the community's

coicerns are solicited, considered, and thoroughly addressed The backbone of this

program is the Community Relations Plan, which assessed the public's level of

knowledge, interest, and information needs by conducting community interviews and

researching of the local social, demographic, economic, and political information The

Community Relations Plan recommended compatible public involvement strategies that

include Restoration Advisory Board (RAB), newsletters and fact sheets, Information

Repositories, and public meetings at project milestones.

RABs are a joint creation of the DOD and the USEPA and are a vehicle for community

input during environmental restoration. A RAB was formed for former I-IAFB in October

1993 and meets routinely. Community members of the RAB exchange information and

discuss restoration issues with the BCT that includes representatives from the USAF,

USEPA, and the FDEP. Currently, there are seven community members on the I-IAFB

RAB

RAB meetings provide opportunities for direct public participation. Presentation topics

include current investigations, results, plans for the environmental restoration program,

and the current issues and decisions facing the BCT. All RAB meetings are open to the

public and include a public comment period for the audience members to ask questions

and express opinions and concerns.
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Newsletters and fact sheets update the community members on the current issues and

environmental investigation and/or remediation activities. Newsletters are published four

times a year, and fact sheets are published when needed to provide more detail on

specific activities and at major milestones in the environmental restoration process at the

former HAFB.

The public has access to current and historicat information about environmental

restoration activities at former HAFB through the Information Repository. Included in

the repository are technical documents such as investigation and remedial action reports,

work plans, and RAB meeting minutes and handouts. The USAF has kept the public

informed of and involved in the decision-making process for environmental restoration

activities at OU-9 and OU-l 1 through the RAB, newsletters, and fact sheets.

2.3.1 Community Participation at OU-9

For the OU-9 RI, an Administrative Record was created to contain all records pertaining

to the OU-9 RI, including the Field Report for the Boundary Canal (Geraghty and Miller

1992), the OU-9 RI Work Plan (Geraghty and Millcr 1993), the Final Remedial

Investigation Report (W-C 1995), and the Supplemental Investigation of the Outfall

Canal Report (W-C 1996). The Administrative Record has been available to the public

and maintained at Building 736, Air Force Real Property Agency (AFRPAJDA)

Homestead, 29050 Coral Sea Boulevard, HAFB, Florida, 33039-1299.

In addition to the Administrative Record, the public and representatives of the media

were invited to attend two RAB meetings that were held October 26, 1995 and March 13,

1996. At these RAB meetings, information on the proposed plan for OU-9 was

presented. Notice of the meetings, which specifically identified that information

concerning OU-9 that would be presented and comment solicited, was publicized in three

local newspapers.

The AERPA also has published a newsletter for the public that summarized the

conclusions of the OU-9 RI and of the Military Canal sampling in January 1996. ThisI
2-12



Homestead AR # 4045 Page 35 of 281

Revised OU- 9 and Oil-Il ROD

December 2002

newsletter publicized that the USAF has requested a No Remedial Action ROD for 015-9

with continued solicitations of public comments.

Additionally, the Homestead Technical Committee (HTC), which includes

representatives of the public, was formed by the Air Force to address issues about 015-9.

The HTC held meetings on November 15, 1995, November 28, 1995, and April 10, 1995

to address 015-9. The HTC is composed of representatives from the following agencies:

AFRPA/DA Homestead Air Force Reserve Command (AFRC)
DERM Miami-Dade County Aviation Department (DCAD)
Sierra Club South Florida Water Management District (SFWMD)
Tropical Audubon Society inc. U.S. Department of Interior
Biscayne National Park Everglades National Park

The proposed plan was released to the public on January 16, 1997. The public meeting

for OU-9 was also held on January 16, 1997. The public comment period was froin

January 16, 1997 to February 17, 1997. The results of OU-9 public comments are

presented in Section 3 of this document.

2.3.2 Community Participation at OU-1I

For the 015-I I RI, an Administrative Record was created to contain all records pertaining

to the OU- 11 RI, including files, dates. The Administrative Record has been available to

the public arid maintained at Building 736, AFRPA!DA Homestead, 29050 Coral Sea

Boulevard, HAYS, Florida, 33039-1299.

A Proposed Plan was distributed on November 29, 2001 that detailed site investigations

and the preferred remedial alternatives for OU-l 1. Public meeting ads for the 015-il

Proposed Plan were published in the South Dade News Leader on November 30, 2001

and The Miami Herald (South Dade Neighbors Edition) on November 29, 2001. A

public meeting was held at the Miami-Dade County Cooperative Extension Service —

Agricultural Center on December 12, 2001. The public comment period on the Proposed

Plan for OU-i 1 was from November 29, 2001 through December 28, 2001. A transcript

of the December 12, 2001 public meeting is retained in the Information Repository

maintained by the Air Force at the Miami-Dade Community College Library, Homestead
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Campus. Submitted comments from the Proposed Plan public comment period and

public meeting are addressed in the Responsiveness Summary, Section 3 0 of this ROD.

2.4 SCOPE AND ROLE OF RESPONSE ACTIONS

2.4.1 Oi.J-9 Boundary Canal

The Boundary Canal System (013-9) was identified for investigation as part of the IRP in

1993 after the initial investigation of the Boundary Canal in 1992 (Geraghty and Miller,

1992). Under CERCLA, 29 OUs and 3 AOCs have been designated as PSCs to be

investigated, to date. In general, the investigations of the sites have been conducted

independently of each other However, the potential impacts of 013-4 (Motor Pool Oil

Leak Area), OU-5 (Electroplating Waste Disposal Area), and 013-6 (Aircraft Wash Rack)

on the Boundary Canal System were qualitatively evaluated as part of the OU-9 RI.

Based on the results of the RI conducted for OU-9 in 1994 and 1995, no remedial action

is recommended for OU-9 based on the findings in the 013-9 BRA. The BRA showed

that contaminants detected in the Boundary Canal System do not pose an unacceptable

risk to human health or the environment.

2.4.2 011-11 Military Canal

HAFB was already engaged in the Installation Restoration Program (IRP) developed by

the Department of Defense when it was placed on the US EPA National Pnorities List on

August 30, 1990. The Military Canal was originally investigated as part of the OU-9

Boundary Canal system. It was subsequently combined with the OU- 11 former

Wastewater Treatment Plant/Incinerator Ash Disposal Area upon discovery of two

cleanwater discharge lines that extend from the terrestrial portion of OU-l I to the

Military Canal. OU-l 1 was identified as a PSC. The SERA (Montgomery Watson,

1999) did not indicate significant impacts to surface water as a result of past operations at

OU- 11. However, the SERA did indicate potential for unacceptable risk to ecological

receptors in the Military Canal and ultimately, Biscayne National Park due to potential

migration of sediment contamination. The OU- 11 RJJBRA (Montgomery Watson,

2-14



Homestead AR # 4045 Page 37 of 281
RevisedOU- 9andOU-I] ROD

December 2002

September 2000) summarized that significant or adverse impact to surface water were not

present. Howevcr, sediment analytical results indicated the presence of VOCs,

Polynuclear Aromatic Hydrocarbon (PAHs), pesticides, and metals at levels that could

impact sensitive ecological receptors. Based on these findings, the BCT recommended

the development of a FF5 (Montgomery Watson, November 2001) to evaluate remedial

options for the site.

Remedial action objectives (RAOs) are specific goals for protecting human health and the

environment for the media of concern Specific RAOs were developed while considering

the long-term goals of protecting human health and the environment, reducing exposure

to contaminants, and achieving compliance where possible with applicable or relevant

and appropnate requirements (A RARs).

In addition to the specific RAOs for the media of concern and pursuant to the US EPA Rh

FFS Guidance (USEPA, 1988), the following considerations will be satisfied, to the

extent possible for specific proposed remedial action alternatives:

• Reduce the potential exposure of chemicals of potential concern (COPC) to sensitive
ecological receptors after remedial action construction activities.

• Control and reduction of sediment resuspension dunng construction activity.

• Control and reduce the potential airborne particulate dunng and after remedial action
construction activities.

Sediment is the only media of concern identified in the FFS. The Remedial Action

Objectives for sediment is discussed in detail in Section 2-14 of this ROD.

Surface water has been demonstrated to be of acceptable quality.
Lowever

surface water

be a transporter of fine sediment. As part of the remedial design, engineering

controls wilt be administered in the remedy to enhance the settling capacity of the wet

detention system and minimize the transport mechanism of entrained sediment in surface

water. •. -
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2.5 SITE CHARACTERISTICS OF 0(3-9

2.5.1 Initial 0(3-9 Boundary Canal Investigation

In 1991 and 1992, sediment and surface water samples were collected at I 8 locations

from the Boundary Canal (Geraghty and Miller, 1992). Sediment and surface water

samples were analyzed for SVOCs, metals, and selected pesticides.

SVOCs, metals, and pesticides were reported in the 18 sediment samples. PAHs detected

in sediment samples at concentrations above background levels were acenaphthylene,

anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b) fluoranthene,

benzo(g,h, i)perylcne, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene,

fluoranthene, fluorene, indeno( I ,2,3-cd)pyrene, phenanthrene, and pyrene. Non-PAM

compounds reported in sediment samples include bis(2-ethyl hexyl)phthal ate (DEI-IP) and

benzoic acid. Aluminum, arsenic, banum, calcium, chromium, cobalt, copper, iron, lead,

magnesium, manganese, silver, sodium, vanadium, and zinc were also detected in the

Boundary Canal sediment samples. 4,4' - dichlorodiphenyldichloroethane (DDD) and

4,4'- dichiorodiphenyltrichloroethane (DDT) were reported in three Boundary Canal

sediment samples, and 4'- dichlorodiphenyldichloroethylene (DDE) was reported in five

sediment samples. Chloroform was reported in a surface water sample. SVOCs reported

in surface water samples were DEHP, di-n-butyl phthalate, benzoic acid, and 2-

chlorophenol.

2.5.2 OU-9 Remedial Investigation

The RI Work Plan (Geraghty and Miller 1993a) was implemented for OEJ-9 by W-C to

determine the nature and extent of contamination, evaluate the fate and transport of

contamination, and assess the risks to human health and the environment. The results of

the RI are presented in the Final OU-9 Remedial Investigation report (W-C, 1995). The

following sections summarize the results of the RI.

S
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2.5.2.1 Nature and Extent of Contamination

2.5.2.1.1 Surface Water

Surface water samples were collected at OU-9 Locations 1 through 8, 12 through 20, and

26 through 31. Surface water samples were also collected at the background locations

(Locations 22, 23, and 24) and four locations in the Military Canal (Locations 9, 10, 11,

and 21). Figure 2-2 shows the OU-9 sampling locations Table A-I, Appendix A of the

OU-9 RI summarizes the detected analytical results for the surface water samples. For

the surface water samples, Target Compound List (TCL) analytes were analyzed in

accordance with the USEPA Contract Laboratory Program, volatile organic compounds

(VOCs), and pesticide/polychlorinated biphenyls (PCBs), except for chloroform and

endosulfan Ii, were reported as nondetect. Endosulfan II was detected at a concentration

of 0.033 micrograms/liter (pg/L) in one sample, and chloroform was detected in eight

samples at concentrations of less than 3 p.g/L. TCL SOCs and cyanide were reported as

nondetect for all surface water samples. Twenty Target Analyte List (TAL) metals were

detected at least once in the surface water samples.

Surface water samples were also collected for water quality analyses at twelve OU-9

locations are depicted on Figure 2-2. Table A-2, Appendix A of the OU-9 RI

summarizes the results for the water quality analyses. Additionally, samples were

collected in Apnl 1994 at five OU-9 locations, following a significant rain event, and

were analyzed for total suspended solids (TSS) TSS data were reported as nondetect for

the surface water locations sampled.

2.5.2.1.2 OU-9 Sediment

Sediment samples were collected at OU-9 Locations 1 through 8, 12 through 20, and 26

through 31. Sediment samples were also collected at the background locations

(Locations 22, 23, and 24) and at Location 11 in the Military Canal. Figure 2-2 shows

the OU-9 sampling locations. Table A-3, Appendix A of the OU-9 RI summarizes the

detected analytical results for the sediment samples. For the TCL Volatile Organic

Compound (VOC) analyses, acetone, carbon disulfide, chloromethane, 1,2-
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dichloroethene, toluene, and total xylenes were reported at least once in the sediment

samples Acetone was reported in samples from 16 locations with concentrations ranging

from 330 micrograms per kilogram (jig/kg) to 52,000 pg/kg, and toluene was detected at

seven locations with a concentration range of 6 jig/kg to 25 jig/kg. Chloromethane, 1,2-

dichloroethene, carbon disulfide, and total xylenes were detected only in one sample with

reported concentrations of2l jig/kg, 37 jig/kg, 8 jig/kg, and 24 pg/kg, respectively. All

other TCL VOCs were reported as nondetect for the sediment samples.

TCL pesticides/PCBs were reported as nondeteet except for Aroclor-1260, 4,4'-DDE,

and gamma-chlordane. 4,4'-DDE was detected in three samples at concentrations of 59

pg/kg, 6.5 jig/kg, and 180 jig/kg Aroclor-l260 and gamma-chlordane were detected

once at concentrations of 1,600 jig/kg and 42 jig/kg, respectively

PAHs were detected in samples from 13 locations. Detected PAHs included

benzo(a)anthracene, benzo(a)pyrene, -- anthracene, benzo(b)fluoranthene,

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene,

fluoranthene, indeno( I ,2 ,3-cd)pyrene, 2-methylnaphthal ene, naphthalene, phenanthrene.

and pyrene. All other TCL SVOCs were reported as nondetect Total PAH

concentrations ranged from less than 1 [0.6 milligrams per kilogram (mg/kg)] to 239

mg/kg.
+

Twenty-four metals and cyanide were detected at least once in the sediment samples as

summarized in Table A-3, Appendix A of the OU-9 RI.

2.5.2.1.3 Fish Tissue Sampling

Fish samples were collected at OU-9 Locations 13, 15, 18, 20, and 27. Fish samples

were also collected at the background Locations 22 and 24 and at Location 11 in the

Military Canal. Figure 2-2 shows the 01.1-9 sampling locations. Fish were collected at

eight OU-9 canal locations and were analyzed for TCL and TAL compounds. Table A-5,

Appendix A of the OU-9 RI summarizes the detected analytical results for the fish

samples. TCL SVOCs were reported as nondetect in the fish samples, and 18 metals and
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cyanide were detected at least once in the fish samples as summarized in Table A-5,

Appendix A of the OU-9 RI

Thc following VOCs were reported in at least one of the fish samples:

Benzerie, carbon disulfide, chloroform, ethylbenzene, 2-butanone,
tetrachloroethene, 1,1,1 -tnchloroethane, xylenes (total), bromoform, 1,2-
dichloropropane, methylene chlonde, trichloroethene, 4-methyl-2-pentanone,
bromodichioromethane, carbon tetrachloride, I ,2-dichloroethene, I , 1,2,2-

trichioroethane, toluene, and styrene.

The VOCs reported were predominantly at estimated concentrations below the reporting

limits. However, toluene, xylcnes (total), and methylene chloride were detected above

the reporting limits in more than one of the fish samples.

The following pesticides/PCBs were detected at least once in the fish samples:

Aroclor-1260, 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, alpha-chlordane, beta-BHC, cis-
nonaroclor, delta-BHC, dieldnn, endosulfan II, gamma-BHC (lindane),
methoxychior, o,p-DDD, o,p-DDE, oxychiordane, and trans-nonaroclor.

Aroclor-1260, 4,4'-DDD, and trans-nonaroclor were detected in fish samples from each

of the eight sampling locations.

2.5.2.2 Contaminant Transport

Contaminant fate and transport was evaluated as part of the RI. This evaluation included

contaminant migration mechanisms; characteristics of the contaminant; and the

relationship between groundwater and surface water in the canal system. Core sediment

samples were collected at 33 locations for grain-size distnbution, lithologic descriptions,

sediment thickness, and depositional profile Additionally, flow measurements and TSS

samples were collected from water in the canals following a rain event.

To evaluate the relationship between the groundwater and surface water, electronic

transducers and staff gages were installed at 12 locations in the boundary canal system,
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the Stormwater Reservoir, and Mystic Lake. Additionally, at four locations, staff gages

and transducers were installed in two monitoring wells at each location to monitor water

levels. A weather station was installed at the west end of the runway to record rainfall,

wind speed, wind direction, and temperature. Data collected dunng the RI were used for

evaluation of the flow of water in the canals, evaluation of sediment transport, erosion,

and deposition, and the relationship between groundwater and the canals.

2.5.2.3 Contaminant Migration

Water movement-in the canal system is essentially stagnant, and no apparent flow occurs

during periods of no precipitation or precipitation less than 1-inch per day. During storm

events, a slight hydraulic gradient is induced from the canals to the Stormwater Reservoir

and flow occurs for penods of up to 12 hours following the end of the rain event.

Estimated maximum mean channel flow velocities dunng peak flow periods are below

0.3 fl/sec for the Boundary Canal, below 0.5 fl/sec for the Flightline Canal, and below 0.8

fl/sec for drainage canals.

Erosion of the sediment bed or sediment transport due to movement of the water was

determined to be unlikely. Sediment bed erosion, transport, and deposition are controlled

by shear stresses applied by flowing water, and erosion will commence when the shear

stress from water flowing over the sediment is greater than the shear strength of the bed.

The potential for sediment bed erosion was evaluated using the storm hydrograph data by

estimating the bed-shear stresses and flow velocities as noted below:

• Hydrographs were used to estimate water level gradients and channel
hydraulic charactenstics for normal flow conditions and at times when
storm runoff is most significant.

• Depth-average flow velocities and bed-shear stress in the canal were
-

estimated for normal periods and storm events.
• Bed-shear velocities and depth average velocities were compared to

literature values to evaluate the potential for sediment erosion and
transport dunng storm events.
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The estimated sediment bed shear stresses for observed or hypothetical worst-ease storm

events were significantly below the sheer stresses and bed shear strengths required to

commence erosion.

An evaluation was also made of the potential for migration of sediment into the canal.

TSS samples were collected following a rain event indicating the low annual sediment

input rates into the canal. The site topography, the nature of ground cover, and measured

sediment thickness support the low potential for sediment runoff into the canals. The

ground cover around the canals is highly vegetated or is paved.

2.5.2.4 Relationship Between Groundwater and Surface Water

The relationship between groundwater and the canals was also evaluated by the

hydrograph data. The annual average flow behavior is a discharge of surrounding

groundwater into the canals; -however, some localized reversal of flow can occur in

response to significant runoff events for short periods of time (from I to 6 hours)

The potential for migration of contaminants from the surface water and sediment to the

groundwater is insignificant In the surface water, migration was determined to be

insignificant due to the concentrations of contaminants detected in surface water. In the

sediments, COPCs detected (including PAHs, PCBs, and pesticides) have high K€

(Distribution Coefficient) values. Based on the fraction of organic carbon in canal

sediments and the Kd values, contaminants sorbed to canal sediments would not favor

partitioning into the aqueous phase, a condition necessary for migration to groundwater.

This low potential for partitiomng from the absorbed to aqueous phase is supported by

the fact that no PAHs, DDE, or aroclors were detected in canal surface water under

conditions of stagnant water flow, where maximum partitioning and minimal dispersion

would be expected to occur.

2.53 01.1-9 Voluntary Custodial Actions

Voluntary custodial actions (VCA5) were completed in the drainage swales, ditches and

SF canals associated with the former OWS Numbers 792, 795, 779, 4787, and 723 (0U6),
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0U4, and 0U5. Figure 2-3 shows the locations of the VCAs. Each of the formerOWSs

discharged directly to a drainage swale or canal. The areas of the discharge were

sampled during the closure of the OWS. Results from these samples exceeded site-

specific or FDEP soil cleanup-goals for various target analytes. Based on the

exceedances of the goals, VCAs were performed at the request of FDEP and DERM to

remove the soil and/or sediment from the areas. After the excavation of materials,

confirmation sampling of the excavation sidewall and floors was conducted to verify that

this contamination had been removed. The VCAs done in the canal system at former

OWSs are summarized as follows:

Approximate
Former - Tons
OWS No. Analyte ofConcern OWS Discharge Point Removed
792 TRPH & PAL-Is Canal S-SW of Bldg. 792 27
795 TRPH & Arsenic Drainage ditch NE of Bldg 795 44
779 Arsenic, Chromium, Drainageswab N-NE of Bldg 779 56

PCBs, & TRPH
4787 TRPH Drainage swale NE of OWS #4787 41

723 (OU2l Chromium, Lcg4& -TRPH Adjacent drainage canal 225 —
S= South N= North W = Southwest NE = Northeast
TRPH (Total Recoverable Petroleum Hydrocarbons)

At the request of the U.S. Air Forcc Center of Environmental Excellence (AFCEE) and

AFRPA, VCAs were also done in the drainage ditches associated with 0U4 (Motor Pool

Oil Lead Area), based on the arsenic and lead detected at OU-4, and OU-5 (the

Electroplating Waste Disposal Area), based on the arsenic detected at OU-5.

Approximately, 45 tons and 25 cubic yards of soil/sediment were excavated at OU-5 and

OU-4, respectively.

23.4 OU-9 Maintenance Activities

In addition to the VCAs described above, general housekeeping activities were conducted

in the Boundary Canal by DCAD from May 8, 1995 through June 30, 1995 to remove

debris material associated with Hurricane Andrew, vegetative overgrowth, and associated

materials. Approximately 930 cubic yards of debris and vegetation were removed from

the canals. The vegetative materials were deposited on Base at the Construction Disposal.
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Landfill (0U18). The debns was placed in the Miami-Dade County Construction

Landfill.

2.6 SITE CHARACTERISTICS OF 011-11 MILITARY CANAL

The following sections describe the Remedial Investigation and Baseline Risk

Assessment performed at the aU-li Military Canal.

2.6.1 InvestIgation and Remedial Action Summary

Previously in this report, Section 2.2 discussed the Site Investigation History. This

section presents a brief overview of the nature and extent of potential contaminants in the

site media that were sampled and evaluated during the RI. Included is a description of

potential sources of impact to the environment by surface water and sediment. Analytical

results discussed in this section are provided in detail in Section 4 of the Final OU-1l

Remedial Investigation and Baseline Risk Assessment (Montgomery Watson, 2001).

2.6.1.1 Surface Water Sample Results

Surface water samples were analyzed for VOCs, Base Neutral! Acid (BNAs),

Organochiorine Pesticides/ PCBs, metals, and cyanide. Biscayne Bay Surface Water

Quality Program water quality data from 1998 have been included for Stations M103 and

M104 (Mini-Dade County DERM, undated). Station M1103 is located in the Military

Canal at the 107th Street Bridge. Station M104 is located in the Military Canal adjacent to

the stormwater reservoir.

The analytical data were evaluated against applicable Federal Ambient Water Quality

Criteria (AWQC), Florida Surface Water Quality Criteria (SWQC) Class III: Fresh, and

USEPA Region 4 Chronic screening values. Refer to Tables 5-3 and 5-4 from the 0U1 I

RI/BRA Investigation (Montgomery Watson, 2001) for a summary of surface water

criteria and sample results.

.
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2.6.1.2 Volatile Organic Compounds

VOCs were present at detectable concentrations in 10 of the 21 surface water samples

collected from 1993 through 1998. None of the detected concentrations exceed Federal

or State SWQC.

In 1993 thur surface water samples designated 0U9-SW-0009 through 0U9-SW-001 I

and 0U9-SW-002 1 were collected from stations in the Military Canal (Woodward-Clyde,

1995). No VOCs were detected in these samples.

In 1995, four surface water samples designated SW-O01 through SW-004 were collected

from the Military Canal (Montgomery Watson, 1995). Chloroform was the only VOC

detected at concentrations ranging from 0.511 to 1.1 J pg/L (J indicating estimated

values). The samples were collected upstream and downstream of the outfall area located

'east of Building 785 and upstream and downstream of the 107thStreet Bridge.

In 1996, six surface water samples designated OTFL-SW-0001 through OTFL-SW-0006

were collected from stations along the Military Canal (W-C, 1996). Four VOCs were

detected in sample OTFL-SW.0005 including benzene (1 J pg/L), toluenc (8 jig/L),

ethylbenizene (3 .tg/L), and total xylenes (18 sgIL). The sample was collected at the

mouth of the Military Canal near Biscayne Bay. Ethylbenzene and total xylenes were

present in four of the remaining samples at individual concentrations of I and 1.1 gg/L.

In 1998 the USEPA collected two surface water samples designated SW-lOl and SW-

500 (USEPA, 1997). No VOCs were detected in these samples. In addition, no VOCs

were detected in the 1998 samples collected from Stations M103 or M104.

2.6.1.3 Base Neutral/Acid Extractable Compounds

Minor concentrations of BNAs, as PAl-Is, were present in one surface water sample.

Naphthalene (2J gg/L) and 2-methylnaphthalene (IJ g/L) were detected in the OTFL-
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2.6.1.4 Organochiorine Pesticide/Polychiorinated Biphenyl Compounds

Heptachlor was detected in samples OTFL-SW-0002 through OTFL-SW-0006 at

concentrations ranging from 0.012J to 0.016J jig/L. These concentrations exceed the

USEPA Region 4 chronic screening value of 0 0038 g.tg/L. No other pesticides or PCBs

were detected in the Military Canal surface water samples.

2.6.1.5 Metals and Cyanide

Cyanide was not detected in the surface water samples and is, therefore, excluded from

discussion below.

The metals analyzed in the 19 surface water samples included aluminum, antimony,

arsenic, barium, beryllium, cadmium, calcium, chromium, copper, iron, lead, magnesium,

manganese, nickel, potassium, selenium, sodium, strontium, uranium, vanadium, and

zinc. The samples exceeded applicable surface water standards for barium (3.9 jig/L,

AWQC), beryllium (0.13 j.tg/L, SWQC), cadmium (0.66 j.tg/L, USEPA Region 4
chronic), and lead (1.32 pg/L, USEPA Region 4 chronic). Banum and lead were

reported in the samples below their range of concentrations in the Biscayne Aquifer

(Causaras, 1987). The following table summarizes the range and arithmetic mean of

metals in the surface water samples from the Military Canal:

S
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Metal

Minimum —
Maximum

Concentration
(jxgfL)

Mean
Value
(jiglL)

Number of
Samples

Concentration in Biscayne
Aquifer

Range (pgIL) Mean (ggIL)

Aluminum 226—110 31.1 3 -- --

Antimony 012—256 219 3 -- --
Arsenic 08—16 ii 10 <1—2 12
Banurn 86—12 98 19 <100—100 100

Beryllium 0.1 —0.24 021 5 -- --
Cadmium 29—35 29 3 <1—3 10
Calcium 51,000—230,000 118,325 16 55,000— 140,000 90,000

Copper 22—31 2.6 3 -- --
Iron 4.7—15.7 78 5 <10—1900 560
Lead 01—17 10 3 <1—6 19

Magnesium 3.200 —664,000 169,353 15 1,700— 19,000 5600
Manganese 0.86—5 6 2 5 14 <10 —30 9,7
Nickel 62—107 79 3 -- --

Potassium 5.200 — 196,000 55,200 16 200 — 6,500 2400
Selenium 04— 5 045 2 -- --
Sodium 2,200— 5,160000 1,339,992 16 7,400 — 77,000 26,600

Strontium 800— 1,800 1,190 6 -- --
Uranium 22—26 24 2 -- --

Vanadium - 18—6 44 7 -- --

Zinc 3 1—94 58 --7 <10—30 75

I Source. Causaras, 1987

2.6.1.6 Sediment Sample Results

Due to the size of the Oh-I 1 sediment quality database, the data will be discussed by site

area. The sediment samples were analyzed for VOCs, BNAs, organochlorine (OC)

PestPCBs, metals, and cyanide. Tables 2-1 through 2-4 (excerpted from the RI/BRA

Investigation Montgomery Watson, 2000) provide a summary of sediment sample results.

The most comprehensive sediment quality database for the Military Canal was compiled

by the USEPA in the Military Canal Special Study Report (USEPA, 1997). The Military

Canal was divided into an upstream reach (22 samples from 21 stations between the

storrnwater discharge area and the 107th Street Bridge), bridge reach (5 samples from

three stations immediately downstream of the 107th Street Bridge), downstream reach

(18 samples from 14 stations between 107th Avenue Bridge and water control structure

S20G), and tidewater channel (23 samples from 14 stations between S2OG and the mouth

of the Military Canal at Biscayne Bay).
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The sediment dataset consists of 155 samples, including 10 duplicates, obtained between

1989 and 1998. It should be noted that virtually all of the 62 VOCs analyzed for were

reported in 45 of the USEPA samples as estimated values (i.e., 0 0035UJ mg/kg). The

USEPA (1997) provided no explanation nor did it discuss the apparent presence of the

entire suite of VOCs reported in the majonty of the samples. Analytes with estimated

concentrations that were qualified as "U!" are not discussed in this data summary The

reported UJ qualifiers were listed in the USEPA study as "U indicates the material was

analyzed for but not detected. The number is the minimum quantitation limit and 3 is the

"estimated value."

Carbon disulfide, l,4-dichlorobenzene, and toluene were the most prevalent VOCs

detected in the 1997 USEPA sediment samples collected from the Military Canal. It

should be noted that toluene and l,4-dichlorobenzene were reported in field, equipment

nnsate, and trip blanks suggesting possible cross-contamination -
of environmental

samples or a possible laboratory artifact.

2.6.1.6.1 Tidewater Channel

The VOCs detected in the tidewater channel samples included pnmarily toluene, carbon

disulfide, and 1 ,4-dichlorobenzene Toluene was the most prevalent analyte detected

ranging from 1.2J to 21J jig/kg in 12 samples. Carbon disulfide was detected in eight of

the samples ranging from 1.23 to 55J pg/kg. The VOC 1 ,4-dichlorobenzene was present

in seven samples at 23 to 8.3! j.ig/kg.

PAT-Is were the primary analytes detected in the BNA scan of the 36 tidewater channel

samples. The most frequently occurring PAHs included benzo(a)anthracene (133 to 8lJ

pg/lcg in 23 samples), benzo(a)pyrene (1 1J to 1603 pg/kg in 23 samples),

benzo(b)fluoranthene (16! to 2lOJ pg/kg in 29 samples), beizo(k)fluoranthene (10! to

92J pg/kg in 23 samples), benzo(g,h,i)perylene (15J to 98.1 pg/kg in 28 samples),

chrysene (123 to 873 pg/kg in 23 samples), dibenz(a,h)anthracene (17 to 24 pg/lcg in three

samples), fluoranthene (173 to 320J pg/kg in 28 samples), indeno(1,2,3-cd)pyrene (113 to
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83J pg/kg in 27 samples), phenanthrene (12 to 69 pg/kg in 16 samples), and pyrene (33J

to 200J pg/kg in 28 samples)

Aroclor 1254 was detected in 23 of the 36 tidewater channel samples at 20 to 310 pg/kg

The Aroclor 1254 concentrations in the tidewater channel samples were approximately

one-half of the Aroclor 1254 concentrations detected in the downstream reach, bridge

reach, and upstream reach samples. No other PCBs were reported in the samples.

Chlordene and 4,4'-DDE were the most prevalent pesticides detected with maximum

concentrations of 85 pg/kg (chiordene) and 200 pg/kg (4,4'-DDE) in the tidewater

channel samples.

The metals detected in the tidewater channel are consistent with those found throughout

the Military Canal but they appear to represent the lower range of reported

concentrations. Each of the primary metals of concern were detected in the sediments

collected from the tidewater channel including arsenic, cadmium, chromium, copper,

lead, mercury, nickel, silver, and zinc. Maximum detected concentrations of these metals

in the tidewater channel were 6.7 mg/kg arsenic, 7 mg/kg cadmium, 30 mg/kg chromium,

160 mg/kg copper, 160 mg/kg lead, 1.4 mg/kg mercury, 25 mg/kg nickel, 31 mg/kg

silver, and 280 mg/kg zinc

2,6.1.6.2 Downstream Reach

The most commonly occurring VOCs in the downstream reach samples included carbon

disulfide and toluene Carbon disulfide was detected in 13 samples at 1 .6J to 83J pg/kg.

Toluene was detected in 10 samples at 1.8 to 63J pg/kg

An array of PAH compounds similar in concentration to the PAT-Is detected in the tidal

channel samples were present in the 26 sediment samples collected from the downstream

reach.

Aroclor 1254 was detected in 25 of the downstream reach samples at 41 to 780 pg/kg.

No other PCBs were reported in the samples. Chlordene and 4,4'-DDE were the most
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common pesticides detected in the downstream reach samples at maximum

concentrations of 92 and 400 jig/kg, respectively.

Concentrations of metals along the downstream reach appear to be evenly distributed

throughout this section of canal. In general, maximum metal concentrations are an order

of magnitude higher than those reported in the tidewater channel. Maximum detected

concentrations of the pnmary metals of concern in the downstream reach were 50 mg/kg

arsenic, 13 mg/kg cadmium, 54 mg/kg chromium, 300 mg/kg copper, 100 mg/kg lead, 12

mg/kg mercury, 9.7 mg/kg nickel, 74 mg/kg silver, and 590 mg/kg zinc

2.6.1.6.3 Bridge Reach

Carbon disulfide, toluene, and bromoform were reported in the bridge reach samples.

Carbon disulfide and toluene were detected in two samples each at maximum

concentrations of 11 J jig/kg (carbon disulfide) and 6 7J jig/kg (toluene). Bromoform was

detected in one sample at 3.IJ jig/kg.

The BNA dibutyl tin was present in two of the five bridge reach samples at a maximum

concentration of 540 jig/kg. Tributyl tin was detected in five samples at concentrations

of 860 to 1,500 jig/kg. PAHs similar to those analyzed in the downstream reach and tidal

channel samples were detected in the bridge reach samples. Analyte concentrations in

the bndge reach samples, however, were generally higher than downstream PAH

concentrations.

Aroclor 1254 was reported in the five bridge reach samples at concentrations of 270J to

600 jig/kg. No other PCBs were detected. Chlordene and 4.4'-DDE was the most

common pesticides detected at maximum concentrations of 37 and 330 jig/kg,

respectively.

Concentrations of metals in the bridge reach are consistent with those observed in the

downstream reach. Maximum detected concentrations of the primary metals of concern
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in the bridge reach were 39 mg/kg arsenic, 16 mg/kg cadmium, 49 mg/kg chromium, 270

mg/kg copper, 110 mg/kg lead, 4.6 mg/kg mercury, 11 mg/kg nickel, 92 mg/kg silver,

and 560 mg/kg zinc.

2.6.1.6.4 Upstream Reach

Carbon disulfide and p-isopropyltoluene were the most prevalent VOCs detected in the

upstream reach samples. Carbon disulfide was reported in 15 samples at 3.53 to 48J

pg/kg. The VOC, p-isopropyltoluene, was analyzed in nine samples at 2.43 to 1 30J

pg/kg.

PAHs were detected at elevated concentrations throughout the entire length of the

upstream reach. As a means of comparison, benzo(a)pyrene was reported from lii to

1 60J pg/kg in the tidewater channel samples and increased in concentration from 62J to

2400 pg/kg in the upstream reach samples Fluoranthene was detected in the upstream

reach samples at 180J to 5,400 pg/kg and decreased in concentration from 57J to 3 lOJ

pgtkg in the tidewater channel samples. En general, the maximum observed PAH

concentrations were reported in sample SD425 and diminished eastward.

Aroclor 1254 was detected in the 27 upstream reach samples at concentrations of 26J to

760 pg/kg. No other PCBs were detected in the samples. Chlordene and 4,4'-DDE were

the most commonly detected pesticides in the upstream reach samples. Both pesticides

were detected in each of the 27 samples at maximum concentrations of 120 pg/kg

(chlordene) and 440 pg/kg (4,4'-DDE).

Metals concentrations reported within the bndge reach are consistent with levels reported

in the bridge and downstream reaches. Maximum detected concentrations of the primary

metals of concern in the upstream reach were 24 mg/kg arsenic, 15 mg/kg cadmium, 45

mg/kg chromium, 360 mg/kg copper, 120 mg/kg lead, 6.9 mg/kg mercury, 6.4 mg/kg

nickel, 110 mg/kg silver, and 670 mg/kg zinc.
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2.6.2 OU-9 and OU-1 1 Contaminant Fate and Transport

2.6.2.1 Site Contaminant Migration Pathways

Potential release mechanisms evaluated for contaminated soil include surface runoff,

percolation to groundwater, and ftigitive dust. Surface runoff and groundwater discharge

within HAFB is collected in the Boundary Canal system. Contaminants are potentially

released from sites within the former HAFB watershed via the above mechanisms to the

Boundary Canal system, where they represent a secondary contaminant source.

However, it should be noted that surface soil contamination above state, federal, or risk

based target levels at sites with the boundaries of HAFB have typically been eliminated

via removal actions. Furthermore, more than 950 groundwater monitoring wells have

been installed throughout the former HAFB to monitor groundwater concentrations and

migration. As sites are approved for NFA, wells have been systematically abandoned.

There are presently more than 500 active monitoring wells that have been used at sites to

monitor/measure migration and attenuation of site contaminants.

Surface runoff and discharge from groundwater are release mechanisms that potentially

result in subsequent surface water and sediment contamination within the Boundary

Canal system have been evaluated in the FFS When the water control structure is closed

and pumps are not operating, the transport mechanism for contaminants derived from

soils to migrate into Military Canal from the Boundary Canal system is interrupted.

Episodic dischargedoesoccpryhen,the Boundary Canal system retention pond is
actively pumped into the Military Canal to control water level elevations to support

agricultural and storm water management objectives. Pumping from the stormwater

reservoir presents a potential transport mechanism of contaminated sediment.

From the mid l9SOs to early 1983, the former base wastewater treatment plant treated all

domestic and industnal wastewater generated by former HAFB. The former sewage

treatment plant was located at the southeast corner of the Base, near the storm water

reservoir. The Sewage Treatment Plant utilized pnmary clarification, trickling filters,

secondary clarification, anaerobic sludge digestion, and sludge drying beds to treat the
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wastewater The treated wastewater was discharged into the Military Canal and

Stormwater Reservoir, while sludges were removed from the digester and spread in the

sludge drying beds. According to base personnel, the sludge was ultimately disposed of

at a local solid wate landfill.

Percolation of rainfall through contaminated soils presents a potential release directly to

the Military Canal, and Boundary Canal system, via groundwater discharge to surface

water. Because there are no access restnctions to the Military Canal, illicit dumping

occurs frequently and represent an added source of contamination not related to site

activities or ftmnctions. Evidence of this has been previously observed during several of

the sampling efforts and includes the presence of an asphalt shingle pile, tires,

automobiles, and automobile parts. Dunng the sediment treatability study effort, divers

observed two submerged cars during their survey of the stormwater reservoir.

Because the Military Canal discharges directly to Biscayne National Park, the active

chemical transport and migration pathways described above may contaminate the bay via

stormwater discharge and groundwater migration.

Fugitive dust, however, is considered an unlikely release mechanism due to the

prevalence of paved surfaces and vegetative cover throughout the site, in both maintained

and rural areas. No large areas of bare, unvegetated soil are found within HAFB that

would be a significant source of frigitive dust.

2.6.2.2 Site Specific Transport Processes

In conjunction with the sediment treatability study, Montgomery Watson collected three

additional sediment samples from various locations within the reservoir for the purpose

of measuring sediment transport mechanisms coming from former HAFB into the

Stormwater Reservoir and ultimately into the Military Canal. Furthermore, this section

addresses the ability of the stormwater management system in former HAFB to retain

sediments and suspended solids within base boundaries and explores options to improve
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its sediment retention ability. This evaluation was conducted in response to questions

raised about the origin of sediments in the Military Canal One hypothesis is that they

may have originated in former HAFB and overflowed the reservoir during storm events.

The concern is to evaluate and control this potential source of sediments to reduce the

fttture risk of sediment loads from former HAFB

2.6.2.2.1 Ana'ysis Methodology

The sediment treatibility evaluation utilized a methodology developed by the US EPA

(USEPA, 1986) to establish the wet detention treatment capacity of the pump house

reservoir and penmeter canal system. Sediment samples were obtained from the

reservoir and canal, and column-settling tests conducted to establish the settling velocities

of sediments commonly found in former HAFU.

2.6.2.2.2 Wet Detention Systems

Wet detention systems are devices that hold water in permanent storage. They are

equivalent to lakes andlor canals with a permanent pool below the elevation of the

overflow structure. Since they hold water most of the time, they are able to maintain a

population of aquatic organisms that can remove significant amounts of soluble nutrients

from stormwater. These systems are used extensively throughout south Florida and

represent the most effective "best management practice" for stormwater treatment. The

pump house reservoir and perimeter canal function as a wet detention system for the

treatment of stormwater originating within the former HAFB.

Wet detention relies almost exclusively on reducing pollutant concentrations in outflows

as a means to reduce pollutant loads to receiving water bodies. Wet ponds are designed

with sufficient capacity to capture the runoff volumes from the most frequently occurring

storms. During a storm event, the incoming stormwater volume is captured within the

reservoir, displacing downstream the same volume of "old" higher quality, reservoir

water. The captured stormwater undergoes sedimentation and biological uptake during
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a the relatively long times between storm events. Pollutants removed from the water
W column ultimately become buried in the sediments.

2.6.2.2.3 Suspended Solids Removal

Removal of TSS by the reservoir and perimeter canal was calculated using a statistical

method developed by the USEPA (1986). The method estimates particle settling during

both quiescent and flow-through conditions, depending on the magnitude of the storm

event. Settling dunng flow-through conditions occur when the storm volume exceeds the

effective storage volume of the reservoir/canal, and is a function of the overflow rate and

the length of time during which overflow occurs.

Settling during quiescent conditions occurs on the volume captured within the pond and

occurs during periods of no flow. The method accounts for the reduced quiescent settling

that occurs dunng short periods between storm events when storms occur in quick

succession. Overall treatment effectiveness is estimated by combining quiescent and

flow-through treatment. Treatment effectiveness is expressed as a percentage reduction

of the annual average load of suspended sediments.

The USEPA methodology was validated against national data on wet detention pond

performance from the National Urban Runoff Program (NURP) studies (USEPA, 1986).

Predicted values were within 10 to 15 percent of observed removal rates. For a predicted

removal value of 65 percent, for example, the actual value may range between 55 to 75

percent, assuming an average predictive error of 10 percent.

2.6.2.2.4 Data Requirements

Data input required for the application of this method included the following:

1. Detention system capacity
• Surface area
• Depth
• Degree of short-circuiting
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2. Storm runoff event characteristics
Average storm runoff volume

- Coefficient of variation (Cv) of storm runoff volumes
- Average storm runoff flow
- Cv of storm runoffflows
- Average storm duration
- Average time interval between stoniis
- Particle settling velocities

2.6.2.25 Sources of Data

Following is a summary of the sources of data used to assess the sediment retention

capacity of the reservoir and perimeter canal system.

2.6.2.25.1 Detention System Capacity

The method used herein conducts the analyses for a range of detention system size

(surface areas) and depths to illustrate the effect of geometry on treatment efficiency, and

to provide a means for determining if changes in capacity (area and depth) are warranted

to improve sediment retention effectiveness.

Data on the perimeter canal were obtained from existing studies. For the reservoir, a

survey was conducted to determine the depth and geometry of the reservoir. Following is

a summary of the dimensions and capacities of the perimeter canal and reservoir

Detention Component
Length

(It)
Width

(ft)
Area
(cre)

Volume
jcre ft)_

Average Depth
(It)

Reservoir 1000 260 563 463 822
West-South Canal 25,000 25 — 14,35 57 4 4 00
North-East Canal 15,400 25 8 84 35 4 4.00

aa1 2882 13905 483

The capacity of the detention system is typically normalized relative to the impervious

area of the drainage area. This is accomplished by calculating the ratio of the area of the

wet detention system to the impervious area of the basin..
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The portion of former HAFIB that drains into the Military Canal consists of

approximately 2,600 acres of 37 % impervious area, including buildings, pavement, and

water. On that basis, the wet detention to impervious area ratio is 3.0 %. In other words,

the area of the wet detention system is 3.0 % of the impervious area of the basin.

2.6.2.2.5.2 Military Canal Flow Records

Histoncal surface water records for the Military Canal were obtained for the S2OG

structure and the reservoir pump house. Data at S200 were obtained from the SFWMD

Hydrologic and Water Quality database (DUHYDRO). Thae online records consisted of

daily flows and stages for the period May 1985 to Apnl 2000.

Pump records at the reservoir pump house were obtained from DCAD. The pump

records consisted of pump operation logs for the period 1996, 1997, and 1999. The logs

indicated the pump number, and startup and stop time There are 3 pumps with a

maximum pumping discharge capacity of 100,000 gpm each. The surface water

discharge point for the former HAFB site consists of the 3 pumps and a gate that

discharge from the reservoir to the Military Canal. The pumps were designed to begin

pumping at an elevation of 3 0 feet NGVD and shut down at an elevation of 2.5 feet

NGVD. A gated culvert between the reservoir and Military Canal is normally open and

provides for passive flow between the canal and the reservoir, but is closed during

pumping operations.

Daily rainfall data at the S200 structure for the period January 1991 to February 2000

were also obtained on-line from the SFWMD DBHYDRO database. The rainfall data

were summarized and graphed to compare with flow records at the reservoir pump house

and the S200 structure are depicted in Figure 2-4 Annual average rainfall for that period

amounted to 56 inches.

For periods where data was available at both the pump house and the S2OG structure,

Figure 2-4, shows that the 8200 structure discharges more frequently and for longer
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periods of time than the pump house. To estimate the difference, MWH calculated the

total volume of flows at both locations for water year 1997 (10/1/96 to 9/30/97). Total

discharges from the pump house amounted to 3,220 acre-ft compared to S2OG that

discharged 17,000 acre-ft or about 5.3 times more volume. Rainfall in water year 1997

amounted to 48 inches which when applied to the 2,600 acre basin area, indicates that

approximately 31% of the rainfall volume was pumped into the Military Canal, a

percentage close to the 37% impervious area in former HAFB.

Because of the short flow record at the pump house and the higher flows at S2OG, neither

record can be used to estimate the storm runoff event charactenstics of former I-IAFB.

Instead, an alternate approach based on rainfall data was used.

2.6.2.2.5.3 Storm Runoff Event Characteristics

in lieu of site-specific runoff data, rainfall storm characteristics from a nearby rainfall

station may be converted to runoff characteristics using the runoff coefficient method.

This method is recommended by the USEPA as a reasonable approximation of actual

runoff storm characteristics (USEPA, 1986).

For its application, the runoff coefficient and basin area is used to convert average storm

rainfall intensity and volume, respectively, to average runoff flow and volume. The Cv

of rainfall intensity and volume, the average rainstorm duration, and the average interval

between rainstorms are used as representative of storm runoff characteristics.

The median value of the runoff coefficient, defined as the fraction of rainfall that appears

as surface runoff; is best estimated by the percent impervious surface of the drainage area

(USEPA, 1986 and 1983). For former HAFB, the runoff coefficient used was 0.37,

reflecting the 37% impervious area.

Rainstorm event statistics were obtained for the purpose of estimating runoff storm

events at HAFB in the absence of long-term runoff records. The following data were
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obtained for NOAA's gage 5663 in Miami, Florida (Woodward-Clyde, 1989), the nearest

station for which these data were readily available

RAINFALL STORM CHARACTERISTICS
MIAM1 INTERNATIONAL AIRPORT
NWS STATION 85663

(78 Storms per Year)
(55. 2 inches Average Annual Rainfall) -

PARAMETER MEAN Coefficient of variation

VOLUME (in) 0.7 10 I 330
AVERAGE INTENSITY (in/hz) 0 163 1 020

EVENTDURATION(hpp 6000 1060
INTER-EVENT DURATION (hour) 115 000 1 560

2.6.2.2.6 Particle Settling Velocities

Settling velocities of sediment samples were determined in order to estimate the rate at

which re-suspended sediments will be captured by the reservoir and perimeter canal.

Settling column tests were performed for three samples obtained from the pump house

reservoir and the two inflow canals. Appendix D (Flow Science Memo) of the FFS

descnbes the laboratory procedures and results.

Figure 2-5 summanzes the results of the column settling tests and compares the site-

specific data with literature data As part of the NURF, USEPA, 1986 studies, settling

velocity measurements were also conducted on 50 runoff samples at seven urban sites.

The figure shows that the settling properties of the sediments at former I-IAFB compare

well with literature data in the low range of particulate settling velocities. In the high end

of the range, former HAFB sediments have a greater mass of sediments with high settling

velocities than NURP data.

2.6.2.2.7 Results and Conclusions of the Settling Test

Figure 2-6 shows TSS removal curves for wet detention systems at HAFB. Treatment

efficiency is related to average detention system depth and size, with size expressed as a

percentage of the ratio of surface area to basin impervious area(Ab/Ai). Figure 2-6 also
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shows that the particulate removal curves are exponential, reaching a point of

diminishing returns beyond which any farther increases in wet detention capacity (area or

depth) result in very small gains in removal effectiveness.

The combined capacity of the existing reservoir and perimeter cahal system have an

average depth of 4.8 feet and an Ab/Ai value of 3.0%. Therefore, the existing system

provides a suspended solid removal of 95% on an annual average basis. This is the

highest expected removal that may be achieved using a wet detention system, given the

combination of local storm event characteristics and particulate settling velocities. The

figure shows that additional wet detention capacity (depth or area) will not provide any

measurable benefits in terms of sediment control.

The effectiveness of the wet detention system was tested on October 3 - 4, 2000, when

the base received a 10-inch rain over a 24-hour period, nearly a 100-year storm event.

Surface water samples were obtained after the pumps had been in operation for

approximately 10 hours. TSS analytical results during this storm event were all below the

method detection limit (MDL) of 5 milligrams per liter (mg/L). Sample locations
covered the fill extent of the Boundary Canal, Reservoir, and the pump station discharge

(IT Corp, 2000).

Additionally, the effectiveness of the existing reservoir/canal system is confirmed by

previous monitonng studies showing that runoff discharges from former HAFB meet

Florida Class Ill surface water quality standards. Of 3,960 water quality tests performed

on the Military Canal from 1989 to 1998, exeeedances of Class III standards have been

limited to Ill instances of dissolved oxygen (DO), 233 of specific conductance, and 3 of

total coliform (DERM, 1999). These exceedances are normal and are not indicative of a

water quality problem. Low DO is typical of a canal system that is fed by low DC)

groundwater; high conductance is expected because the canal is very close to Biscayne

Bay and located east of the saltwater intrusion line; and the 3 eoliform exceedances are

normal in runoff discharges.

•!
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With the existing wet detention system and sediment control structure, it is estimated that

95 to 100 % of sediment will be retained in the reservoir. The results above do not

account for the potential sediment re-suspension and transport to the Military Canal due

to the potential migration of fines along the bottom of the reservoir and localized

turbulence in the vicinity of the pump intake structure. To address this potential concern,

the FF5 recommended that a sheet pile dam be constructed around the pump intake

structure to isolate that area from the rest of the reservoir. It was also recommended in

the FF5 that flow entenng the reservoir from the northeast arm of the Boundary Canal be

redirected to a point farther away from the pump intakes.

2.6.2.3 Sediment Treatabitity/Leachability Testing

A sediment treatability study was performed to provide information on the physical

characteristics of the sediment such as specific gravity, density, percent solids, and total

organic carbon. In addition to the physical characteristics, chemical analysis was

performed on sediments collected from the Military Canal to explore appropnate disposal

options and evaluate the leachability potential to groundwater and surface water

Sediment leachability results provide a basis for comparison of in-situ encapsulation

versus source removal alternatives.

2.6.2.3.1 Sample Location

For the sediment study, MWH collected six sediment samples from select locations along

the Military Canal. Sample locations were determined based on the sediment sampling

stations established in the US EPA Region 4 Military Canal Special Study, HAFB, Florida

(USEPA, 1998).

A total of six sediment samples were collected from the following strata along the

Military Canal: Upstream Reach; Bridge Reach; Downstream Reach; and Tidewater

Channel. Sediment samples stations include:
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• Two locations in the Upstream Reach SD-421 and SD-401
• One location in the Bridge Reach SD-301
• Two locations in the Downstream Reach SD-2 I 1 A and SD-205
• One Location in the Tidewater channel SD-118

Sample locations are depicted in Figure 2-7. MWH sediment sampling locations were

determined using sample coordinates provided in the USEPA Special Study Report and

plotted by Arc Surveying and Mapping, who are located in Jacksonville, Flonda.

Each sediment sample was analyzed for the physical parameters of specific gravity,

density, percent solids, and total organic carbon The sediment samples were also

analyzed for SVOCs (USEPA Method 8270B), pesticides/PCBs (USEPA Method 8081 /

8082), PAHs (USEPA Method 8310), total metals (USEPA Methods (6000/7000) and

synthetic precipitation leaching procedure (SPLP) (USEPA Method 1312).

2.6.2.3.2 Study Methodology

Sediment samples were collected by divers using dedicated plastic sleeves and driving

them into the underlying sediment. This technique allows for the collection of discrete

samples, with the option of compositing samples in the field or laboratory.

2.6.2.3.3 Summary of Sediment Analytical Results

Chemical analysis of the sediments indicated total SVOC, primarily PAHs and phthalates

DEl-IF and di-n-butylphthalate), present in each of the samples. Concentrations of PAHs

detected were consistent with those from previous investigations. As with previous

investigations, concentrations of PAHs increase westward towards the pumphouse. Total

SVOC concentrations ranged from 99 jig/kg to 4,700 pg/kg. Sediments were

additionally analyzed for PAHs by Method 8310 to achieve a lower practical quantitation

limit. Total maximum PAH concentrations reported using Method 8310 ranged were 55

pg/kg phenanthrene, 20 pg/kg anthracene, 220 pg/kg fluoranthene, 220 pg/kg pyrene, 90

pgikg benzo(a)anthracene, 55 pg/kg chrysene, 400 pg/kg benzo(k)fluoranthene, 380

pg/kg benzo(a)pyrene, 340 pg/kg benzo(g,h,i)perylene, and 410 pg/kg indeno(1 ,2,3-
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cd)pyrene. SPLP results for SVOC and PAH analysis indicated one reported

concentration of DEHP at 12 jig/I.

Total pesticide and PCB results indicated concentrations of primarily the DDT isomers

4,4'-DDE and 4,4'-DDD at concentrations ranging from 7.4 jig/kg to 360 jig/kg. PCBs

were not reported above the MDL in any of the sediments. SPLP pesticide/PCB results

were each reported below the MDL.

Each of the metals analyzed was reported in one or more of the sediment samples. As

noted in the OU-l I RE/BRA, the chemical makeup of the soil/bedrock consists of

aluminum, barium, calcium, iron, magnesium, potassium, sodium, and zinc. Total metals

results were consistent with previous investigations SPLP metals analysis indicated the

following 11 metals were not reported above the laboratory MDL: beryllium, cadmium,

chromium, cobalt, lead, manganese, molybdenum, nickel, selenium, silver, and thallium.

Mercury SPLP results exceed the state of Flonda Surface Water Quality Criteria..

Mercury is below the groundwater Maximum Contaminant Level (MCL) of 2.0 jig!l in

each of the samples with the exception of MW-SD 118. The exceedance of mercury in

this sample is considered suspect when compared to other results. For example, the total

mercury concentration found in sample MW-SD4O1 was 2.7 mg/kg and a SPLP

concentration of 0.30 gg/l; while sample MW-SD 118 has a total mercury concentration

of 0.32 mg/kg and a SPLP concentration of 3.2 jig!l. A summary of the sediment

analytical results is provided in Table 2-5.

A summary of physical test results, including bulk density, moisture content, dry density,

and specific gravity, is provided in Table 2-6.

2.6.2.4 Surface Water and Sediment

Stormwater at former I-IAFB is managed primarily through the Boundary Canal,

Reservoir, and Military Canal. Storrnwater runoff from the installation enters one of the

tributary canals, which ultimately discharges into Boundary Canal. Sediment entering
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the Boundary Canal is primarily associated with the stormwater runoff from with the

installation, Stormwater flow carries sediment until it is settled out in the Stormwater

Reservoir or Military Canal. As demonstrated by Montgomery Watson previously in the

sediment settling column testing completed, the wet detention capacity of the Stormwater

Reservoir and the Boundary Canal provides 95 percent suspended solid removal. Given

that the intakes for the pumps are at the base of the reservoir, turbid flow may result from

the reservoir when pumps are activated at the pump house, This turbid flow can be

minimized by placing a sediment control structure in an area directly in front of the pump

intakes, as was proposed in this FF5. The sediment control structure will induce flow

from the upper portion of the reservoir and minimize the uptake of sediments that have

settled or are suspended in the lower portion of the water column. Scouring of the

reservoir bottom can be further minimized by lining in front of the pump intakes.

2.7 CURRENT AND FUTURE LAND USE (OU-9 and OUll) -

2.7.1 Land Use (OU-9 and OU-11)

Several sources serve as the basis of the current and future land used at sites: Historical
4.

Reports by MWH and others, The Supplemental Environmental Impact Statement,

December 2000, and information supplied by the Air Force Real Property Agency

(AFRPA). Current land use within the boundary of the former HAFB includes flight

operations, "industrial" shops that support flying missions of the Air Reserves, office

space within the Cantonment Area, flightline, and runways. Prior to Hurricane Andrew,

the Base also had single and multi-unit residential housing facilities, commercial

facilities, and recreational areas. The ultimate disposition and future use of areas outside

of the Cantonment Area (approximately two-thirds of the Base) will be for

redevelopment as an unspecified industrial/commercial reuse. To date several parcels

have been transferred to outside entities such as the Department of Labor and Department

of Social Services for a Job Corps Training Center and Homeless Trust, respectivcly.

Other parcels are scheduled for transfer.

.
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Land use adjacent to the northern and western borders of the Base includes residential

and commercial facilities within the city limits of Homestead. The area within a 0.5-mile

radius to the west, east, and south of Boundary Canal is used principally for farming and

by commercial nurseries.

The OU-l I Military Canal flows eastward from former HAFB for approximately 2 miles

and discharges into Biscayne Bay, which is a part of the Biscayne National Park. Land

use adjacent to Military Canal, from the boundary of former HAFB east to SW 107th

Street, is principally farmland, nurseries, and woodland. Woodlands continuously border

the canal from approximately 0.5 mile east of the Base to the eastern side ofrthe water

control structure 520G. Marsh and mangroves border Military Canal adjacent to

Biscayne Bay in the Mangrove County Preserve and Biscayne National Park.

As descnbed above, Military Canal drains into Biscayne Bay, which is a part of the

Biscayne National Park. In 1999, the Park hosted 523,000 visitors. This number does

not include the thousands of visitors who entered the Park by boat and do not go through

the visitor center. Biscayne National Park is primarily an underwater park offering

snorkeling, gliss-bottom boat rides, canoeing, and other recreational activities.

Swimming is permissible in the Park but is not common since there is no designated

swimming area or lifeguard on duty.

South and east of Leisure City and former HAFB, Mowry Canal receives runoff from

nurseries and farmland until it reaches South Allapattah Road. Then woodlands

predominate the areas adjacent to the canal eastward until the vegetation changes to

marsh and mangrove adjacent to Biscayne Bay.

The coastal wetlands east of the former HAFB and canal discharges into south Biscayne

Bay has keen evaluated by LJSACE in conjunction with the Comprehensive Everglades

Restoration Plan (CERP). DERM has also developed a plan for Stormwater Treatment

and Distribution Area (STDA) Demonstration Project in disturbed wetlands immediately

north of the Military Canal. These programs will evaluate the redistribution of surface

water flow from the canals, including the Military Canal, through coastal wetlands to
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simulate natural sheet flow and discharge to the Bay. Based on these comprehensive

programs, the ultimate configuration of the Military Canal and other canals in the area

may be altered to restore or enhance quantity, quality, and timing of freshwater discharge

to Biscayne Bay without compromising flood protection.

2.7.2 Groundwater Use (OU-9 and OU-11)

Although the shallow aquifer at former HAFB is not currently used and is not planned for

use as a source of potable water due to salt water intrusion, groundwater in the vicinity of

former HAFB, specifically the Biscayne Aquifer, is classified as a sole source of drinking

water (Class G-l)

At HAFB, shallow groundwater is not likely to be used in the future as a drinking water

source because of the problems associated with saltwater intrusion.

2.7.3 Surface Water Use (OU-9 and OU-11)

Stormwater at former HAFB is managed primarily through the Boundary Canal,

Reservoir, and Military Canal Runoff from the interior of the Installation is conveyed to

the Boundary Canal by diversion canals. The Boundary Canal is divided into two major

segments which are referred to as the West-South and North-East correspond to the

drainage divide across the site and segments. The West-South segment is approximately

25,000 feet (4.9 miles) and feeds into the reservoir from the West. The North-East

segment is approximately 15,400 feet (2.9 miles) and enters the reservoir at the North-

East corner. The Boundary Canal empties into the storm water reservoir at the southeast

corner of the Base. Flow from the stormwater reservoir gravity feeds through a 6-ft

diameter inactive pump intake into the Military Canal and ultimately discharges into

BNP. During extreme rain events, water is pumped from the stormwater reservoir to the

Military Canal.

Extensive retrofitting of the Air Force Reserve Stormwater Conveyance Structures has

been completed to isolate the Cantonment area drainage from the County area drainage.
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The primary conveyance system consisting of the canals remain unchanged since the

retrofitting. The secondary conveyance system, consisting of open swales and ditches

were modified as follows:

1. Portions of the existing ditches and/or pipelines were converted into French

drains,

2. FilJed existing ditches (with invert elevations below 3.5 feet) to 3.5 feet,

3, Replaced existing ditches with pipes where the ditches cross environmentally

contaminated sites.

The project site and facilities, which consist of roads, parking and other impervious areas

(buildings, etc.) were redesigned to meet Miami-Dade County's requirements. The

project site and facilities contain the first one (1) inch of runoff. Runoff from parking

lots either sheet flows directly into dry retention areas, or is collected in catch basins,

provided with baffle prior to discharge into dry retention facilities. tn areas having

greater potential for ftiel spills, the runoff is routed through an oil water separator, prior

to discharge into a dry retention facility. Drainage for facilities located within

contaminated sites is not allowed to infiltrate into the contaminated soils. Runoff from

paved areas, buildings, and other impervious areas is directed into inlets located within

the paved areas and piped outside of the contaminated sites. Existing ditches and swales

located in these areas are either be filled and replaced with a pipe conveyance system, or

the ditches or swales are paved with an impervious surface to prohibit infiltration within

the contamination site. These changes to the Stormwater conveyance system were

implemented to reduce the amount of sediment transported to the Boundary Canal system

and to manage stormwater under County regulations and best management practices.

2.8 SUMMARY OF SITE RISKS

The response actions selected in this ROD are necessary to protect public health, welfare,

and the environment from actual or threatened releases of hazardous substances into the

environment, as well as, actual or threatened releases of pollutants or contaminants from

this site which may present an imminent and substantial endangerment to public health or
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welfare. The Risk Assessment Activities conducted at 011-9 and 01)-il are discussed in

detail in Sections 2.9 and 2.10, respectively.

2.9 015-9 BASELINE RISK ASSESSMENT

A BRA was completed to assess the potential impacts to human health and the

environment associated with current or future exposures to COPCs present at OU-9. The

results of the risk assessment were used to:

Estimate the magnitude of potential human health and environmental risk associated

with site-related chemicals,

• Identi& the primary contaminants contributing to the risk,

• Assess whether corrective action was warranted at the site,

• To help support the decision whether to remedi ate and, if necessary, the selection of a

remedial alternative.

2.9.1 OU-9 Human Health RiskAssessment

2.9.1.1 Selection of Contaminants of Potential Concern

COPCs identified during the BRA were chemicals described as those that may have been

released from waste sources; were detected in sediments, surface water, or biota in the

canals; and may be significant contributors to human health or ecological risks. Selection

of COPCs was based on the following screening criteria:

• Detection frequency: Chemicals that were detected infrequently (e.g.,

approximately 5 percent) and below concenirations of concern (i.e., that

would cause a risk) were not considered COPCs.

• Essential nutrients: Chemicals that are essential nutrients (i.e., calcium,

iron, magnesium, potassium, and sodium) were not considered COPCs.

• Background: Chemicals that were detected at concentrations within
background levels were not considered COPCs. In accordance with

USEPA Region 4 guidance (USEPA, 1 994b), site chemicals (i.e.,
inorganic chemicals in all media and pesticides in fish tissue) were
considered to be significantly above background if the maximum
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concentration detected at the site exceeded two times the mean of the
background concentrations.

• Risk-based concentrations (RBCs): Chemicals that were detected at
+ concentrations below USEPA Region III RBCs (USEPA, 994a) for

residential exposures at target nsk levels of 1 x 10.6 for carcinogens and
0.1 for noncarcinogens were not considered COPCs in accordance with

USEPA Region 4 guidance (USEPA, l994b)
• Laboratory and field contaminants: Chemicals that can be attributed to

laboratory or field contamination were not considered COPCs

Chemicals that do not have USEPA established toxicity factors, but that couldpotentially—

contnbute to risks (e g, lead) were considered COPCs. These chemicals could not be

evaluated quantitatively in the nsk assessment; however, their potential impacts to site

risks were evaluated qualitatively. The COPCs identified for the human health risk

assessment were as follows:

Surface
Sediment Water Fish (Fillet)
Benzo(a)anthracene Chloroform 4,4'- DDD
Benzo(a)pyrene Antimony 4,4'-DDE
Benzo(b)fluoranthene Arsenic o,p-DDD (2,4 '-DDD)
Benzo(g,h,i)perylcne* Lead* 4,4'-DDT
Benzo(k)fluoranthcnc Aroclor- 1260
Dibenzo(a,h)anthracene Arsenic
Indeno( I ,2,3-cd)pyrene Beryllium
Phenanthrene Mercury
Aroclor- 1260
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Leadt

Note: Chemicals denoted with an asterisk do not have USEPA-established toxicity factors

2.9.1.2 Exposure Assessment

The objectives of the exposure assessment were to:

• Characterize the exposure setting including the populations that may be
potentially exposed to site-related constituents
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• Identify and evaluate the complete pathways by which exposure may
occur by developing a conceptual site model of exposure pathways

• Estimate the frequency, duration, and magnitude of potential exposures

For this nsk assessment, the exposure assessment involved determining intake factors for

each respective receptor that resulted in estimates of both average and the reasonable

maximum exposure (RME).

Exposure Populations

Potential health risks were evaluated for all present and potential future receptors at the

canals based on present and reasonable ftiture land uses. Present receptors evaluated

were base workers and recreational receptors (i.e., fishermen), and potential ifiture

receptors evaluated were base workers, recreational receptors, construction workers, and

adult and child residents.

Exposure Point Concentrations

For each COPC detected in sediment, surface water, and fish fillet samples, the anthmetic

mean and 95 percent upper confidence limit (UCL) of the mean concentrations (based on

assumed lognormal distnbution) were calculated using chemical analytical results. The

95 percent UCL concentration was calculated in order to account for the uncertainty

associated with the estimation of the mean and was used to represent the RME exposure

point concentration. However, in accordance with USEPA guidance (USEPA, 1989), if

the calculated 95 percent UCL concentration exceeded the maximum detected

concentration, the maximum detected concentration was used for the RiMEconcentration.

in calculating exposure point concentrations in the risk assessment, one-half the sample

reporting limits were used to represent the concentration of COPCs that were not detected

in a particular sample (USEPA, 1989), but that were detected in at least one other sample

in the set. If using one-half the reporting level (RLs) of nondetect samples caused the

calculated average concentrations to exceed the maximum detected concentration, those

nondetect samples were excluded from the data set.
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In accordance with USEPA Region 4 guidance (USEPA, 1994b), the exposure point

concentrations for benzo(a)pyrene were adjusted by its respective toxicity equivalency

factors. To assess potential nsks from the other carcinogenic PAHs, their concentrations

were converted to equivalent concentrations of benzo(a)pyrene.

Air emissions and dispersion models (USEPA, 1988) were used to estimate exposure

point concentrations of volatile emissions of COPCs from surface water and sediment.

The air modeling approach was conservative because it uses default values recommended

by USEPA for establishing preliminary remediation goals (PROs) at hazardous waste

sites. It assumed that potential receptors are consistently exposed to air concentrations

predicted immediately at the source (i.e., it did not account for dilution in the air during

transport from the source to potential receptors).

Estimating Chemical Intakes

Using the exposure point concentrations of COPCs in sediment, surface water, air, and

fish, the potential human intake of those chemicals via each exposure pathway was

estimated. Intakes are expressed in terms of milligrams of chemical per kilogram of body

weight per day (mg/kg-day). Intakes were estimated using reasonable estimatesof body

size, inhalation rates, ingestion rates, dermal absorption rates, soil matrix effects, and

frequency and duration of exposure.

The general equation for calculating intake in terms of mg/(kg-day) is (USEPA 1989):

intake = chemicalconc.*eontactrate*exposurefrequency*exposureduration

bodyweighttaveragi ngtime

2.9.1.3 Toxicity Assessment

USEPA toxicity factors were used to assess potential health risks resulting from the

estimated chemical intakes from OU-9. Toxicity factors are expressed either as a

reference dose (RfD) or a slope factor. A RfD is the daily dose of a noncarcinogen that is

unlikely to result in toxic effects to humans over a lifetime of exposure. Slope factors
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and the USEPA weight-of-evidence classification are used to estimate potential

carcinogenic nsks. The slope factor is used to estimate the upper-bound probability of an

individual developing cancer as a result of exposure to a potential carcinogen. The

weight-of-evidence classification is an evaluation of the quality and quantity of

carcinogenic potency data for a given chemical.

2.9.1.4 Risk Characterization

Risk characterization combines the outputs of the exposure and toxicity assessments to

develop quantitative estimates of risks associated with assumed exposures —to

noncarcinogenic and carcinogenic COPCs released from the site.

Noncarcinogenic Risks

The potential for noncarcinogenic effects was characterized by comparing estimated

chemical intakes with chemical-specific RIDs. Chemical intake is the chemical

concentration in the exposure medium multiplied by the pathway-specific intake factor.

The ratio of the estimated intake to the RID is called a hazard quotient (HQ), which was

calculated as follows (USEPA 1989):

Chemical Intake (mg / kg — day)t'Joncancer Hazard Quotient =
RJD (mg / kg — day)

For each receptor category (i.e, occupational receptors, hypothetical construction

workers, hypothetical Riture adult and child residents, nonresident recreational receptors),

HQs were summed for all chemical intakes and all relevant exposure pathways to yield a

hazard index (HI). A HI equal to or less than I indicates that adverse noncarcinogenic

health effects are not expected to occur even to sensitive individuals over a lifetime of

exposure. A HI above I indicates a potential cause for concern for noncarcinogenic

health effects and the need for flirther evaluation of assumptions about exposure and

toxicity.
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Ca rein oge nR isks

Potential carcinogenic effects are charactenzed in terms of the excess probability of an

individual developing cancer over a lifetime as a result of exposure to a potential

carcinogen. Excess lifetime cancer nsks (ELCR) were calculated by multiplying the

average daily chemical intake by the cancer slope factor (USEPA 1989), which is the risk

per unit chemical intake'

Risk = chemical intake (mg/kg - day) * SF (mg/kg - day)
1

For each receptor category (occupational receptors, hypothetical construction workers,

hypothetical future adult and child residents, and nonresident recreational receptors),

cancer nsks were calculated separately for each carcinogen and each exposure pathway,

and then summed to yield a total upper-bound estimate of cancer risk due to multiple

exposures. -

Summary of Human Health Risks

Noncarcinogenic hazards and carcinogenic nsks for occupational workers, hypothetical

future construction workers, adult resident, child resident, and nonresident adult

recreational users were estimated for all relevant exposure pathways and COPCs. A

summary of the results of the risk assessment is given below.

• The noncarcinogenic His for all current or future receptors were well
below 1.0, indicating that no noncarcinogenic health effects are expected

from exposures at 013-9, even with respect to sensitive individuals.

• The highest calculated ELCR for all likely current or future receptors was

6 x 106. This was the RME estimate for both the adult resident and the
nonresident recreational receptor. This nsk was primarily a result of
calculations based on assumptions of the consumption of fish containing

PCBs. The highest average (most likely) risk estimate for these receptors

was 2 x i07. The RME risk estimates are well within (averages are
below) the USEPA target risk range of 1 x 10.6 to 1 x 10 indicating that

exposures at this site pose no unacceptable risks to human health.
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The highest calculated health risks for the hypothetical resident
subsistence fisherman (considered to be a highly unlikely exposure
scenario) were a HI of 0.6 (for the child) and a cancer risk of 6 x i05 (for
the adult). These are below or within USEPA 's target nsk ranges.

I
The results of the human health risk assessment show that there are no unacceptable

health nsks from exposures at OU-9

Oualitative Assessment of Exposures to Lead

-Lead exposures were not addressed in the quantitative risk assessment because USEPA

withdrew the RID for lead in 1989, primarily due to the lack of a discernible threshold

dose and the numerous sources of lead in the environment. Current US EPA guidance

(USEPA, I 994b) rec'ornmends an interim soil lead concentration of 400 mg/kg for sites

characterized as residential. The maximum lead concentration measured in sediment in

OU-9 was 380 mg/kg. This concentration is well below the range recommended by

US EPA for residential exposures; therefore, it is concluded that existing lead

concentrations in sediment do not pose a threat to human health.

2.9.2 OU-9 Ecological Risk Assessment

The objective of the ecological nsk assessment component of the BRA was to estimate

the potential ecological risk associated with the exposure of identified receptor

populations and communities to COPCs at OU-9. The ecological component of the BRA

focused on potential risks due to exposure to site-related COPCs measured in surface

water, sediment, and fish and estimated in benthos and other aquatic organisms to

terrestrial and aquatic receptors under the baseline (i.e., no-action) scenario.

The scope of the ecological risk assessment includes:

• Identification of the chemicals of potential ecological concern and existing

exposure pathways
• Identification of receptor species including any rare, threatened or

endangered species or critical habitats which may be affected, estimation

of the receptor's exposure to site contaminants
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Estimation of the ecological effects (i.e., toxicity) of the COPCs,
quantitative and qualitative characterization of the nature and extent of

ecological risk or threat

2.9.2.1 Ecological Habitat Review

OU-9 aquatic habitat was initially charactenzed in the Ecological Inventory (Geraghty

and Miller, 1993b), which assessed the physical characteristics (i.e., water depths in OU-

9, width of canal locations, sediment profiles), water quality parameters (dissolved

oxygen, salinity, etc.), benthic macroinvertebrates, fish, amphibians, reptiles, birds, and

mammals that may frequent OU-9. The vegetation for HAFB was detailed in the

Ecological Inventory (Geraghty and Miller, 1993b) and in the Ecological Survey

(Hilsenbeck 1993)

However, the scope of the OU-9 ecological risk assessmenLwas limited to the aquatic

and immediate shoreline habitats of OU-9 that involve rivenne (i.e, major canals

including Boundary Canal and Flightline Canal) and lacustrine (i.e., reservoir)
communities.

Vegetative Survey

The vegetation in OU-9 is primarily milfoil andlor Cliara. This vegetation forms a thick

mat from the bottom that reaches several feet above the canal bottom. Attached green

algae are found in some areas. The majonty of the canal bottom is covered with

vegetation when the canal depth is such that sunlight can penetrate to the canal floor.

However, water depth in the lower reaches becomes a limiting factor for vegetative

growth Some canal sections have barren areas, but these reaches are limited.

The bank vegetation is a mixture of vegetative types, from lawns to dense cane or forest

growth. Several marshes comprised of cattails and other grasses are located adjacent to

the canal system. Additionally, the Australian pine (Casuarina equise4/olia), which is an

exotic species, was found along the canal.
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Terrestrial Vertebrate Species

OU-9 is utilized by several terrestrial vertebrate species that take food directly from the

canal and by others that are indirectly influenced by the canal. Piscivorous,

insectivorous, and water birds were noted at former HAFB as listed below. Piscivorous

birds feed directly from the canal. Insectivorous birds feed in the fields along the canal

and in the air, and water birds feed on insects, vegetation, and some fish.

There are five special status bird species at the former 1-IAFB. These are the great egret

(Casinerodius albus), the little blue heron (Egretta caerulea), the snowy egret (Egretta

thula), the tricolored heron (Egretta tricolor), and the yellow-crowned night heron

(Nyctanassa violacea) The great egret and snowy egret were identified in specific
locations in Hilsenbeck (1993). Little blue herons and tricolored herons were observed

dunng field activities feeding in OU-9. The following table lists the birds observed

during the field activities.

• Common Name Scientific Name
Piscivorous Birds Great blue herons .4rdea Herodias

Great egrets Casmeradius a/bus

Snowy egreis Egrena thu/a
Little blue herons Egresta caeni/ea
Belted Kingtishers Cery/e alcyon
Black-Crowned night herons Nicgacora.x nrciicorar
Louisiana herons Egrena in ca/or
Green heron Bowrus strauus
Ospreys Pandion ha/iaerus

Water Birds Coot Fu/ica americana
Moorhen Ga//mu/a c/1/oropus

Insectivorous Birds Cattle egrets Buiondes this
Nighthawks Ch/ardeites minor
Swifts C1iUeiUfqp

Additionally, the raccoon (Procyon lotor) favors the habitats found along OU-9. While

some evidence of raccoon activity was present, a large population of raccoons did not

seem to be present in the area

Benthic Macroinvertebrates

Benthic macroinvertebrates sediment samples were collected from 12 designated

locations to evaluate benthic macroinvertebrates populations. The results indicated a
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diverse, rich benthic community. Rare, threatened, or endangered benthic species have

not been identified in the Boundary Canal system.

Aquatic Vertebrate Species

The canal system at HAFB is home to many species of fish, both fresh and saltwater.

The following fish were observed during sampling activities:

Common Name Scientific Name
Florida gar Lepisosleus platyrhincus
Gizzard shad Corosoma cepethanum
Walking catfish C/arias batrachus
Sailfin catfish Pierygophchthys mu/tiradiatus
Mosquitofish Gambusia sp
Sailfin molly Poecifta lanpinna
Bluegill Lepomis rnacrochirus
Largemouth bass Micropierus salmo ides
Oscar Astronotus ocellatus
Midas cichlid Chchlasoma citrine//urn
Spotted tilapia Ti1apjmarzae

The most commonly seen reptiles in the OLJ-9 system are aquatic turtles. Several species

of cooters, painted turtles and sliders (all Clirysemys sp.), the Florida soft-shell (Apalone

ferox), and the Amencan alligator (Alligator mississippiensis) were also observed.

Additional Species of Special Concern in the former HAFB Area

Several species that are listed as rare, threatened, or endangered by the State of Florida

are present in the HAFB area. Some (including the Amencan kestrel (Falco spaverius)

and burrowing owl (Athene curncularia)), while present, are not affected by OU-9, due to

their food habits. One species of fish, the common snook, is listed by the State of Florida

as a Species of Special Concern, and is one species that is abundant in the lower segment

of the canals and the Stormwater Reservoir.

2.9.2.2 Selection of Chemicals of Potential Concern

The selection of chemicals of potential ecological concern utilized a five-phased

screening process for each potential exposure medium (i.e., surface water, sediment, fish,
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and related media) to focus the ecological risk assessment on the key COPCs to selected

biota.

The five phases of the COPC screening process employed in this nsk assessment were.

• Detection frequency: constituents detected in samples at less than S
percent and that are not likely to contribute significantly to site nsks were

eliminated as COPCs.

• Essential nutrients: calcium, potassium, sodium, iron, and magnesium
were eliminated as COPCs.

• The two times (2x) background rule (USEPA, 1994b) (applies to inorganic
constituents only): if a maximum concentration of a constituent is below

two times the background mean concentration (inorganic constituents), the

constituent was eliminated as a COPC.

• Toxicity benchmarks: surface water and sediment 95 percent UCLs were

compared to Federal and State of Florida screening criteria. Constituents
+

whose concentrations were below screening levels in these media were
eliminated as COPCs.

• Contaminants determined to be laboratory or field artifacts were
eliminated as COPCs.

The COPCs identified for the ecological risk assessment were as follows:

Surface
Sediment Water Fish (whole body)
4,4'-DDE Mercury 4,4'-DDD
Aroclor 1260 4,4'-DDE
Scnzo(a)anthracenc 4,4'-DDT
Benzo(a)pyrene o,p '-DOD
Benzo(b)fluoranihene o,p'-ODE
Benzo(k)fluoranthene Aroclor 1260
Chryscne Bcnzcnc
Phenanthrene beta-BE-IC

Pyrenc Bromodichloromethane
Antimony Chloroform
Arsenic Lindane
Cadmium Methoxychior
Mercury Oxychlordane
Lead Tetrachioroethene
Zinc Toluene

trans-Nonarochlor
Trichioroethene

- Arsenic
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Surface
Sediment Water Fish (whole body)

Barium
Mercury
Nickel
Zinc

COPCs for shellfish and crayfish were assumed to be the same as the COPCs in

sediment, and the COPCs for herpetiles were assumed to be the same as the COPCs in

the fish.

2.9.2.3 Exposure Assessment

The main objective of the exposure assessment was to identify the potential receptor

populations of concern and the complete exposure pathways to those receptors from

COPC-contaminated media, and to estimate the magnitude of exposure (i.e., chemical

intake) of the COPCs to the identi fled receptors. Outputs from the exposure assessment

were used in association with toxicity assessment outputs, uncertainty evaluations, field

observations, and professional judgment to estimate or characterize risk to key indicator

species.

Habitats exposed to COPCs and receptors that frequent those habitats were the focus of

the exposure assessment. Representatives from vegetative, benthic, fish, amphibian,

reptilian, avian, and mammalian populations were evaluated in this risk assessment. In

addition, an evaluation of rare, threatened, and endangered species that frequent

potentially exposed habitats was performed.

Exposure Pathways

Complete exposure pathways to surface water and sediment were identified for aquatic

vegetation, benthos, fish, amphibians, birds, mammals, and reptiles. Aquatic biota

ingestion pathways were also complete for predatory representatives from fish,

amphibian, bird, mammal, and reptile groups. These exposure pathways were evaluated

in the risk assessment and are summarized as follows by medium:
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Exposed Group (Receptor) Exposure Medium
Aquatic vegetation Surface water, sediment

Benthos Surface water, sediment
Fish and amphibians Surface waler, sediment; aquatic biota

Birds Surface water, sediment, aquatic biota
Mammals Surface water; sediment, aquatic biota
Reptiles Surface water, sediment; aquatic biota

Identification of Receptor Species

Several cnteria were used for the selection of indicator species for the ecological risk

assessment. These criteria, as outlined in the Wildlife Exposure Factors Handbook

(USEPA 1993a), include:

• Exposure potential (e.g., abundance, habitat preference, diet, foraging

strategy)
• Sensitivity (e g., egg shell thinning, reproductive effects, sentinels or

sensitive indicators of ecological change in an ecosystem)

• Ecological significance (e.g., trophic position; rare, threatened, or
endangered species)

• Societal value (e.g., recreational/commercial value)

• Availability of information (e.g., published data on natural history,
toxicology information which permits quantitative n sk evaluation)

The selection of indicator species, while involving these selection criteria, was heavily

influenced by the potential for unique exposures to the OU-9 aquatic habitat. In addition,

quantitative assessment potential via ingestion pathways (i.e., availability of species-

specific information on intake) was considered in the selection process as well as

consideration of trophic guild representation. Taxonomic identification (e g., species

name, phyla, etc.) and description of the indicator receptor species selected for nsk

assessment are shown as follows:

Taxonomic Identification Description/Comments

I. Plantee (king) Aquatic macrophytes (general)
2 Hyalella azzeca (sp.) Freshwater benthic arnphipod (crustacean); toxicity test species
3. Lumbrtculidae (fam) Freshwater benthic annelid (oligochacic), toxicity test species
4. Micropterussalmo ides (spj Largemouth bass (representative bony fish); common to OU-9
5. Alligator inasszssippiensis (sp) American alligator (aquatic reptile); species of special concern
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Taxonomic Identification Description/Comments

6 Megaceryle alcyon (sp) Belted kingfisher (piscivorous resident avian species); common to
OU-9

7. Ardea herodsas (sp) Great blue heron (representative heron species; common
piscivorous migratory avian species)

8 Pandson haliaezus (sp.) Osprey (piscivorous avian species); significant exposure potential
9 Egretsa lavia (sp) Snowy egret (representative egret species; species of special

concern), common to OU-9
10 Procyon lozor (sp.) Raccoon (resident mammalian species)

Quantification of Exposure

Quantification of indicator species exposure to COPCs involved selection of relevant

exposure media and dietary preferences for each species, estimation of exposure point

concentrations in each exposure medium, estimation of the chemical intake for each

exposure pathway, and summing the intakes to estimate the magnitude of dietary

exposures. Potential dietary intakes were subsequently compared with reference toxicity

values obtained from the literature to charactenze risk to those species for which intake

was quantified.

Quantitative assessment of intake was determined for those species for which literature

information for assessment of quantitative data was readily available and for those

species for which meaningfttl compansons of dietary exposure to reference toxicity

values could be made. These species include

• Snowy egret
• Osprey
• Belted kingfisher
• Great blue heron

• Raccoon

Potential Exposure Media for Specific Indicator Species

Potential exposure media, which were relevant to the OU-9 assessment, for COPC

exposure to selected indicator species included surface water, sediment, fish, "herpetiles"

(amphibians and small aquatic reptiles), and "shellfish/crayfish". The Potential Dietary

S
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Exposures for the five quantitatively evaluated species were calculated using the

following equation (USEPA 1993a):

PDE =[>, xT1 +P2 xT2 +P,, xT ]xAUFx!_

where'
PDE = Potential Dietary Exposure (mg/kg-bw/day)

= Percent of forage/prey item in the diet
T = Tissue concentration or concentration in exposure medium 95 percent

UCL of the arithmetic mean or equivalent (mg/lcg); calculated by
multiplying the concentration in an exposure medium by a
bioaccumulation factor, or by using tissue data

AUF = Area Use Factor; calculated by dividing the usable portion of OU-9 (from
receptor's perspective) by the receptor's normal foraging range (often
assumed to be equivalent to home range)

IR Ingestion Rate (kg/day)
BW = Body Weight (kg)

Exposure Point Concentrations

Exposure point concentrations for surface water and sediment were the 95 percent UCL

of the arithmetic mean, assuming a lognormal distribution. Likewise, fish (i e.,

largemouth bass) whole body 95 percent UCLs of the anthmetic mean (lognormal) were

used for exposure point concentrations for each COlt. Bioconcentration values

specified to either bass or bluegill were obtained from the AQUIRE database and/or the

USEPA water quality criteria document (W-C, 1995). The "herpetile" exposure medium

exposure point concentrations used the same value that applied to fish medium.

However, direct analytical data for the shellfish/crayfish exposure medium were not

available for the site. Therefore, exposure point concentrations in shellfish/crayfish were

estimated by modeling potential uptake of COlts from the sediment. This bio-uptake

modeling was based on the 95 percent UCLs for the OU-9 sediment. For metals,

exposure point concentrations in shellfish/crayfish were estimated using the following

equations (USEPA 1 993b):

S
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95% UCL in sediment (mg/kg)
=Pore water concentration (mgIL)

K(L/kg)

Pore water concentration (mg/L) * BCF (L/kg) =
Crayfish/shellfish concentration (mg/L)

where:

Water/sediment partition coefficient

BCF = Bioconcentration factor (from literature)

Bioconcentration values were obtained from the AQUIRE database and/or the USEPA
water quality criteria document (WWC, 1995).

2.9.2.4 Toxicity Assessment

The toxicity of COPCs to the identified indicator species was assessed in the ecological

risk assessment by the following methods:

• Direct measurement or testing (i.e., sediment toxicity testing, benthic

macroinvertebrate analyses)
• Companson of media concentrations to published toxicity screening

benchmarks such as surface water quality criteria (SWQC)

• Comanson of potential dietary intakes of selected receptors to reference

toxicity values (RTVs) obtained from the literature

• Qualitative assessment including field observations.

The toxicity assessment focused on ecological endpoints that were expressions of

potential chronic toxicity including effects on growth and reproduction that are ultimately

related to the diversity, abundance and general well-being of populations and

communities within OU-9. The toxicity assessment examined the potential impact of

COPCs to vegetation, benthos, fish, amphibians and aquatic reptiles, birds, and mammals

following the ecological endpoint evaluation process. -
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Sediment Toxicology Test Results

Lethality Results

Hyalella azteca. No statistically significant differences regarding survival between the

control groups and the test groups exposed to the OU-9 and reference sediments were

noted with the H. azteca. Mortality did not exceed 50 percent when corrected for the

background control mortality and as such, sediment Lethal Concentration (LC50)'s could

not be calculated. Therefore, the no-observed-effect concentration based on survival for

all of the sediments tested was 100 percent.

Lumbriculus variegatus. Control survival was in certain samples greater than 100

percent, suggesting reproduction was occurring in the control sediments. Four sediment

samples elicited a toxic response in the test organisms at a level at which an LC50 could

be calculated. The resultant LC50's ranged from 63.7 to 45.7 percent for OU-9 sediments.

Two of the samples, which elicited the toxic response, were collected from the

background locations in Mowry Canal. L. variegatus was notably more sensitive to the

Otj-9 and reference sediments than H. azieca.

Sublethal Results

For the H azteca, there were no sediment samples that produced a statistically significant

decrease in dry body weight compared to controls. For the L variegatus, four samples

produced a statistically significant reduction in the dry body weight of the worms

exposed to them. The reductions in dry body weight for L. variegatus exposed to two of

the sediment samples were judged not related to the exposure concentrations due

potentially to an interaction between the test sediments and dilution sediment dunng the

test.

Benthic Macroinvertebrate Results

Benthic macroinvertebrates were sampled at 12 locations and analyzed statistically.

Based on the field observations that reported the presence of excess aquatic plants, Chara

beds and the benthic fauna most often dominated by low-DO-tolerant species, plant
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growth is probably controlling the diurnal water quality at most locations. Based on taxa

and numbers of organisms present at each sampled location, toxicity due to COPCs at

each location is probably not a limiting factor to the benthic ecology in 013-9. This point

is further demonstrated by the Sigtree and cluster results that showed a lack of significant

association between the reference and potentially impacted locations. In addition, the

canals have vertical sides, which provide no littoral zone; therefore, the benthic

community is limited to species that do not require a littoral habitat. That is physical

characteristics of the canals, rather than contamination, are the factors that control the

benthic macroinvertebrate communities in OU-9.

Fish Sajnpjjpgkesults: Condition Factors

Condition factors which measure the general "well-being" or health of fish were

calculated for the fish collected at HAFB The condition factors were within the

expected range for largemouth bass. A normal condition factor for an "average" fish

(body shape like a rainbow trout) is 1.0. Additionally, all fish collected for analysis

appeared robust, healthy, and free of any visually apparent diseases, and fish collected

from reference areas and the Boundary Canal exhibited very similar condition factors.

2.9.2.5 Risk Characterization

Risk characterization combines the outputs of the exposure and toxicity assessments to

develop quantitative estimates of risks associated with assumed exposures to COPCs.

Vegetation

Potential nsk impacts to vegetative communities associated with OU-9 at HAFB were

assessed based on field observations and a review of the COPC-specific toxicity values

obtained from the literature. Reports by Hilsenbeck (1993) and more recent field

observations in December 1993 by W-C biologists revealed that impacts to vegetation are

likely due to physical anthropogenic stress instead of being COPC-related.
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This observation is further supported by literature surveys on COPCs. Comparing

measured media concentrations of COPCs in surface water to reported toxic

concentrations indicated that OU-9 concentrations of COPCs were well below

concentrations considered toxic to plants.

Benthos

Risk characterization to benthic organisms was performed by comparison of the 95

percent UCLs of mean chemical concentrations in sediment to literature screening values,

and by performing site-specificfldcology tests and benthic macroinvertebrate sampling.

Preliminary screening of candidate COPC 95 percent UCEs in sediment produced a

COPC list in sediment for those constituents that did not "pass" screening compansons to

USEPA Region 4 screening levels or calculated values. However, results from the

sediment toxicology tests and benthic macroinvertebrate analysis indicated that the

presence of COPCs in OU-9 were not having a significant toxicological effect on the

benthos. In general, the results of the toxicity tests with L. variegatus and H. azteca

indicated very low or no toxicity to OU-9 sediments, especially in comparison to the

reference sediments.

Fish and Herpetiles

Risk charactenzation to fish and herpetiles was performed by the following steps.
• Companson of surface water 95 percent UCLs of candidate COPCs to

published SWQC for the protection of aquatic life (chronic)
• Companson of estimated condition factors of largemouth bass (e g, the

"surrogate fish species") between potentially impacted locations and
reference areas

• Evaluating potential effects of detected tissue concentrations in fish

The nsk charactenzation of fish and het-petiles showed that impacts to these groups due

to exposure to OU-9 media are expected to be low or nonexistent. Although direct

impact to herpetiles was not assessed, the literature indicates that comparative COPC

toxicity to both fish and herpetiles, especially amphibians are expected to be of similar

magnitude. These results (i.e., low toxicity or low impact) were supported by field

2-65



Homestead AR # 4045 Page 88 of 281
Rev,sedOU- 9andOU4I ROD

Decenber 2002

observations that indicate highly diversified and rich fish and herpetile populations in

OU-9.

Additionally, manne species have limited access to the Boundary Canal system due to the

canal structure at the Stormwater Reservoir that keeps aquatic species from entenng the

Boundary Canal. While some fish may be pumped from the Boundary Canal to the

Outfall, Canal, there is no mechanism for marine fish to migrate upstream through the

pumps into the Boundary Canal System. Therefore, any potential impact to aquatic

manne species in 00-9 could not occur.

Birds and Mammals

Risk characterization of avian and mammalian receptors were performed quantitatively

using the l-IQ method. Referenc toxicity values for each COPC were selected from the

literature and were based primarily on reproductive endpoints. Species-specific dietary

intakes were computed for each COPC and compared to the respective reference toxicity

value to produce a E-IQ. All HQs calculated for each receptor (belted kingfisher, great

blue heron, snowy egret, osprey, and raccoon) and each COPC were below 1.0, which

indicated that the adverse effects are not expected for the individual species evaluated

Further, adverse effects on populations of birds and mammals due to exposure to 00-9

media are not expected. This expectation is strengthened by the fact that reference

toxicity values are based on individual toxicity endpoints and were conservatively

selected so that risk or potential threat to the indicator species would not be
underestimated.

American A1jor

The American alligator is a federally regulated species whose presence has been

documented at several OU-9 locations. Therefore, individual risk characterization of this

species was warranted. Quantitative information on toxicity of COPCs to the alligator is

sparse or nonexistent. Therefore, quantitative assessment of risk could only be inferred

by significant extrapolation with considerable uncertainty.
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Risk characterization for the American alligator was based on field observations on the

apparent reproductive success and general well-being of this species in OU-9. The

alligator populations are thnving in OU-9 as evidenced by their widespread presence

throughout OU-9 and the indication of the presence of successful breeding populations

within 011-9. Therefore, from a strictly qualitative standpoint, exposure to OU-9 media,

even over the course of significant time periods does not seem to have resulted in adverse

effects to this species.

Summary of the Ecological Risk Assessment

The ecological risk assessment consists of an evaluation of analytical data, sediment

toxicity test, benthic rnacroinvertebrate analyses, fish body burden evaluations, and

potential impacts via uptake of contaminants through the food chain. Based on the

results of the multiple tests conducted in the risk assessment, there is no evidence of

significant ecological impacts in OU-9.

2.10 OU-11 HUMAN HEALTH RISK ASSESSMENT

In general, the analytical results for surface water do not indicate significant or otherwise

adverse impact to the Military Canal as a result of past operations at 011-11 Sediment

analytical results indicate the presence of VOCs, PAHs, pesticides, and metals.

Historically, the migration of sediments into the Military Canal existed via discharge

from the wastewater treatment plant Samples collected at Military Canal indicate that

surface water, sediment, and fish tissue contain VOCs, BNAs, and concentrations of

metals. The full results and methodology of the risk assessment for 011-11 is presented

in the OU-l 1 RI/BRA (Montgomery Watson, Inc. 1998a)

2.10.1 OU-11 Screening Criteria Selection

The following sections present the analysis of the site data and screening cnteria

selection to determine which detected chemicals present at 011-li are responsible for

potential nsks at the site. The compounds which pass each screening criteria were
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designated as COPCs in the Risk Assessment. The selection of COPCs allowed the Risk

Assessment to focus on a manageable list of the most important chemicals, which in turn

permits concise analysis and presentation of information collected during the nsk

assessment.

2.10.1.1 Human Health Screening Criteria Selection

The process of selecting the COPCs involves four criteria. The first cnterion involves

determining whether a chemical is present within its range of natural background

concentrations. Inorganics present at less than twice background levels were not selected

as COPCs.

The second cnterion is whether the maximum concentration of a chemical exceeds a nsk-

based benchmark. USEPA Region IX Preliminary Remediation Goals (PROs) are

utilized as the benchmark. Chemicals present at concentrations less than the appropriate

risk-based benchmark is not selected as COPCs. In accordance with USEPA Region IV

guidance, carcinogens are not considered COPCs unless they are present at

concentrations greater than the appropnate Region IX PRO, and non-carcinogens are not

considered COPCs unless present at concentrations greater than one-tenth the appropnate

PRO.

The third criterion is whether a chemical is an essential human nutrient that is only toxic

at very high doses (i.e., at doses that are both much higher than beneficial levels and

much higher than could be associated with contact at the site). Chemicals typically

considered under this criterion include calcium, magnesium, potassium, and sodium.

The fourth criterion is to determine frequency of detection in a given medium When

chemicals are detected in less than five percent of the site samples for a given medium,
-
they were not selected as COPCs. This criterion is only used when at least 20 site

samples had been collected for a particular medium
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2.iO.I.2 Human Health Risk Assessment Results

Potential current and hypothetical future risks at the site were evaluated for the following

exposure scenarios: surface water exposure for an occupational worker, surface water and

sediment exposure for a construction worker, surface water and fish exposure for an adult

and child resident, surface water and fish exposure for an adult recreational fisherman,

and surface water and fish exposure for an adult and child subsistence fisherman.

Physical access to the sediments in the canal is very limited due to the steep banks,

levees, and deep water. Therefore, direerEbhtact with canal sediment contamination by

people fishing is unlikely. These conditions also preclude the possibility of persons

swimming and wading in the canal However, people have frequently been observed

fishing from the canal banks and bridges. Thus, for the purposes of the human health risk

assessment, the risks via fishing in the Military Canal were quantitatively assessed.

Current and probable future risks for an occupational worker exposed to surface water at

the site are below the USEPA remediation-based benchmarks (ELCR within the range of

l0 to 106; HI less than or equal to 1) and the FDEP benchmark of 10.6. The calculated

ELCR and HI for a worker who accesses the site for work activities are 2E-08 and 0.003,

respectively, (Table 2-7).

Hypothetical future risk for construction workers exposure to surface water and sediment

is below the US EPA remediation-based cancer nsk benchmark range of I to 10.6, and

below the FDEP benchmark of 10.6. The hazard indices for construction worker

exposure to surface water and sediment are less than the USEPA noncarcinogenic

benchmark of 1.0. The cancer risk estimate is 6E-08 and the HI is 0.2 (Table 2-8).

The ELCR (2E-06) for an adult resident exposed to surface water and fish from the canal

is within the USFPA remediation-based risk benchmark and slightly above the FDEP

benchmark of 1 E-06. The HI for an adult resident exposure to surface water and fish

(0.1) is also below the USEPA and FDEP benchmark of 1.0 (Table 2-9).
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The ELCR (5E-07) for a child resident exposed to surface water and fish from the canal

is below the USEPA and FDEP benchmarks The HI for a child resident exposure to

surface water and fish (0.2) is also below the USEPA and FDEP benchmark of 1.0(Table

2-10).

The cancer and noncancer nsk estimates for an adult recreational fisherman are 2E-06

and 0 1, respectively. These risk estimates are below the USEPA and only slightly

above the FDEP remediation-based risk benchmarks for carcinogens. The HI is also

below the USEPA and FDEP benchmark of 1.0 (Table 2-Il).

The ELCR for an adult and child subsistence fisherman are 1 E-05 and 4E-06,

respectively (Table 2-12 and 2-13). These risk estimates are within the USEPA and

above the FDEP benchmarks for carcinogens The Hazard Indices for both the adult

(0.8) and the child (1.0) are at or below the USEPA and FDEP benchmark of 1.0 (Tables

2-12 and 2-13).

Please refer to the OU-1 1 Remedial Investigation and Baseline Risk Assessment, (MWH,

2001) for more detailed discussion of the risk assessment process and calculations for

011-11. A Summary Table of Hazard Indices and Cancer Risks For all Scenanos is

presented in the following table:

.
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Scenario Cancer Effects Hazard Index
Surface Water Exposure for
Occupational Worker

2E-08 0.003

Surface Water and Sediment Exposure
for Construction Worker

6E-08 0.2

Surface Water and Fish Exposure for
Adult Resident

2E-06 0.1

Surface Water and Fish Exposure for
ChildResident - - - - -

5E-07
-

0.2

Surface Water and Fish Exposure for
Adult Recreational Fisherman

2E-06 0 1

Surface Water and Fish Exposure for
Adult Subsistence Fisherman

1E-05 0.8

Surface Water and Fish Exposure for
Child Subsistence Fisherman

4E-06
.

1.0
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Note: All risk estimates are rounded to one significant figure.

2.10.2 OU-11 Ecological Risk Assessment

A SERA was performed to evaluate the potential for risk to sensitive receptors as a result

of past operations at the former HAFB. This is the first step in the USEPA Process for

Designing and Conducting Ecological Risk Assessments (USEPA, 1997) for HAFB. The

SERA evaluated a compilation of analytical surface water and sediment data collected

during previous investigations of the Military Canal and Boundary Canal (OU-l l/OU-9),

respectively (Montgomery Watson, 1999).

A Technical Advisory Group (TAG) was formed prior to beginning the SERA. The TAG

membership consists of representatives of the USEPA, FDEP, DERM, Air Force,

including AFCEE, National Park Service, and Montgomery Watson. One purpose of the

TAG was to determine which of the data sets from previous investigations of OU-11/OU-

9 to include in a database. The OU-l l/OU-9 Ecological Risk Assessment database was

then used to determine the maximum surface water and sediment concentrations of each

detected analyte and the maximum reporting limit for the analytes not detected.

The other function of the TAG was to provide the screening values used in determining

ecological nsk. The TAG agreed that the most conservative screening values would be

used in screening level nsk calculations to ensure that potential ecological threats were

not overlooked. If a detected analyte had a calculated hazard quotient (HQ) greater than

1, it was retained as a COPC. Compounds that did not have threshold values or cnteria

available were considered to be COPCs by default Also, compounds that were not

detected, but for which the analytical quantitation Limit was higher than the applicable

cnteria, were considered COPCs for the screening level assessment.

PotentIal receptors in Military Canal were identified from reports of previous
investigations, regional inventories, and from direct observation during field visits. The
following list presents potential receptors and is not intended as a categorical or
comprehensive listing of resident species.

2-71



Homestead AR # 4045 Page 94 of 281
Revised 0(1- 9 and OU-J1 ROD

December 2002

Common Name Genus and Species Source
Freshwater Fish
Armored catfish Pterygoplxchthys multi radiatus wc
Walking catfish C/anus batrachus wc
Largemouth bass Micropterus salmoides Obs.

Alligator gar Lepisosteus spatula
Benthic Invertebrates

Pink Shrimp Penaeus durarum DERM
Spiny Lobster Panultrus argus DERM
Marine Fish

Mangrove rivulus Rivulus marmoratus FNAI
Mangrove gambusia Gambusia rhizophorae FNAI
Mullet Mug:! cephalus
Common snook Centropomis unidecimalis FNAI
Mammals

Southern mink Mustela vison FNAI

Round-tailed muskrat NeojIber alleni FNAI
West Indian Manatee Tnichechus inanatus DERM

Birds

Great egret Ardea alba FNAI

Yellow-crowned night
heron

Nyctanassa violacea USEPA

Little blue heron Egretta caerulea Ohs.

Osprey Panthon haliaetus Obs
Amphibians
Gopher frog Rana capito FNAI
Reptiles
American alligator Alligator mississippiensis Obs.
American crocodile Crocodylus acutus - -= DERM
Spiny sof'tshell turtle Trionyxspinsferus FNAI

Notes:

WC: Woodward-Clyde Supplemental Outfall Canal Investigation, 1996

Obs. Direct observation noted during site visit February 1999.

FNAI: Florida Natural Areas Inventory, December 1997

.
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DERM: Miami-Dade Environmental Resources Management, July 1999

This information was then incorporated into a conceptual site model to identif3' potential

migration and exposure pathways for the ecological receptors

2.10.2.1 Sediment Screening and Results

For those compounds that were detected and had screening values, all of the HQs

calculated exceeded 1. Therefore, all of these compounds were kept for ftirther analysis.

The compounds detected that did not have screening values available were also retained.

Based on these results, none of the compounds detected in the sediment samples were

eliminated from further evaluation Lists of recently and not recently detected

compounds for sediments, the maximum detected concentration, the screening value, and

the HQ are presented in Tables 2-14 and 2-15. If multiple sampling events have

occurred, only the most recently collected analytical results were used and characterized

as "Recent" data. No sediment screening values were available for the non-detect

chemicals, however they were also retained for further analysis.

2.10.2.2 Surface Water Screening and Results

Some compounds detected in surface water samples had hazard quotients less then 1

when they were compared to freshwater screening values. These compounds were

eliminated from further investigation. The analytes that were retained for additional

analysis were bis(2-ethylhexyl)phthalate, phenanthrene, 4,4' -DDD, heptachlor, barium,

beryllium, cadmium, lead, and mercury. Those analytes without screening values were

also retained for further evaluation. Tables 2-16 and 2-17 present lists of recently and not

recently detected surface water analytes, the maximum detected concentration, the

screening value, and the HQ If multiple sampling events have occurred, only the most

recently collected analytical results were used and are characterized as Recent data. No

surface water screening values were available for the non-detect chemicals; however

these compounds were retained for further analysis. A comparative analysis of detects

and non-detects of the single sample collected from the marine water station is provided

in Appendix CA and C.2 of the SERA (Montgomery Watson, Inc., 1999).
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2.10.2.3 Conclusions

To ensure that potential ecological threats were not overlooked, the screening level risk

calculations performed for the SERA were conservative estimates. However, there are

significant uncertainties with the process. The screening level HQ is intended to be used

to document a decision by risk managers about whether or not there are potential

ecological impacts. The SERA indicated that there is potential risk to sensitive receptors

at the Militajy_Canal and the Boundary Canal.

In summary, the SERA (Montgomery Watson, 1999) did not indicate significant impacts

to surface water as a result of past operations at OU-l 1. However, the screening

assessment did indicate potential for unacceptable risk to sensitive receptors in the

Military Canal and ultimately, Biscayne National Park due to detected concentrations in

the sediment. The RAOs for sediment are discussed in detail in Section 2.11.2.1 of this

ROD.

2.11 DISCUSSION OF REMEDIAL ACTION OBJECTIVES

This section discussed RAOs for both OU-9 and OU-l 1.

2.11.1 01.1-9 Remedial Action Objectives

A No Remedial Action response was selected for OU-9 based on the extensive evaluation

of the data collected during the RI.

2.11.1.1 Basis and Rational for 01.1-9 Remedial Action Objectives

A detailed analysis of the potential for sediment transport showed that any significant

movement of sediment via the Boundary Canal into the Stormwater Reservoir is unlikely,

and an evaluation of the results of the BRA determined that the sediment and surface

water in the Boundary Canal do not pose an unacceptable risk to human health or the

environment. As part of the No Remedial Action alternative, the Military Canal, will be

removed from consideration as part of OU-9 and will be further evaluated as part of the
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aquatic portion of OU-ll. The removal of the Military Canal has been requested by the

BCT in consideration of the property transfer and public concerns

Potential sources which discharge contaminants to the Boundary Canal surface water and

sediment will be assessed and monitored in conjunction with respective site

investigations. Sources of contamination potentially impacting the Boundary Canal

identified in the future may also be subject to monitoring. For sites outside of the

cantonment area, monitoring of the canals will be conducted until the property transfer to

Dade County is completed, and for sites inside of the cantonment area, monitoring of the

canals will be conducted until a comprehensive stormwater management plan is

approved.

2.11.1.2 How OU-9 Remedial Action Objectives Address Risk

An evaluation of the results of the BRA determined that the sediment and surface water

in the Boundary Canal do not pose an unacceptable risk to human health or the

environment.

2.11.2 OU-11 Discussion of Remedial Action Objectives

RAOs are specific goals for protecting human health and the environment for each of the

media of concern. Specific RAOs were developed while eonsidenng the long-term goals

of protecting human health and the environment, reducing exposure to contaminants, and

achieving compliance with ARARs where possible.

2.11.2.! 013-11 Sediment Remedial Action Objectives

The RAOs for sediment at 013-11 are as follows

1. Minimize the transport of sediment being discharged into Biseayne Bay

2. Minimize the potential for ecological risk.

3. Minimize the potential exposure pathways between ecological receptors and

contaminated sediments in the Military Canal.
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2.11.2.2 Considerations

In addition to the specific RAUs for the media of concern and pursuant to the USEPA

Remedial Investigation Feasibility Study (RI/FS) guidance (USEPA, 1988), the following

considerations should be satisfied, to the extent possible, for specific proposed remedial

action alternatives:

• Reduce the potential exposure of COPCs to sensitive ecological receptors after
remedial action construction activities.

• Control and reduce sediment resuspension during construction activity.
• Control and reduce the potential airborne particutates during and after remedial action

construction activities. -

2.11.2.3 Basis and Rationale

The process for developing RAOs for the fonner HAFB site included:

• A review of federal and state environmental regulations and standards to help refine
remcdiation criteria that address human health and environmental nsks posed bS' site
contamination.

• Calculation of PROs for contaminants and media of interest where established
regulations and standards do not exist or whcrc site-specific, risk-related factors
should be considered to protect human health or the environment.

2.11.2.4 How OU-I1 Remedial Action Objectives Address Risk

The tAOs listed above are consistent with the goals of the BCT and the USEPA to

protect human health and the environment for all contaminated media to the target risk

levels of:

ELCR of 1 x 104 to 1 x 10-6 for carcinogens
• HI equal to or less than 1 for nonearcinogens

The remedial action will minimize ifiture transport of sediment from OU-9 (Boundary
Canal) to 01.3-I I and eliminate exposure by human and ecological receptors to
contaminated sediments in the Military Canal.

S
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2.12 DESCRIPTION OF 01.1-11 ALTERNATIVES

This section presents a brief explanation of the remedial alternatives for the site. A broad

range of remedial technologies was initially developed for sediment retnediation. The

technologies were further screened based on effectiveness, technical implementability,

and cost. The outcome of this screening process resulted in technologies to be carried

forward in the detailed screening and are present in Table 2-18.

In the FF5, the list of remedial technologies was narrowed to a list of potential

alternatives that were evaluated in the detailed analysis. The remedial action alternatives

that remained included portions or all of the process options that remain following the

screening process options. A description of each alternative considered in the detailed

analysis is provided in the following discussion. Following the description of all

alternatives evaluated for the site, by media, the results of the dctailed analysis are

summarized with the recommendation for the preferred alternative, Three remedial

action alternatives were assembled for sediment including:

• Alternative I —No Action (required by NCP)
• Alternative 2 — Sediment Transport Control Structure support of DERMs

Pilot Wetland Project, and dredging the entire Military Canal,

• Alternative 3 — Sediment Transport Control Structure, support of DERMs

Pilot Wetland Project and Encapsulating the Entire Military Canal.

These remedial action alternatives were assembled and included due to their ability to

satisfy the remedial action objectives presented in Section 2.1 1,2. The no action

alternative (Alternative I) was included as a requirement of the NCP. Alternatives 2 and

3 include a portion of stormwater discharge to enter the DERIvI Constructed Wetland

Project. These two action alternatives were agreed upon by the USEPA, FDEP, DERM,

and USAF as the best alternatives to evaluate that would meet the RAOs.
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These treatment technologies entail sediment encapsulation, minimization of sediment

transport and diversion of flow into a constructed wetland. The principal containment

component of the remedy is encapsulation by a concrete filled fabnc This encapsulation

will address the low concentration contaminated sediment within the bottom of the

Military Canal. The remedy does not include institutional controls. There is no property

transfer at the site. The easement for the Military Canal will be retained by the USAF

(Air Force Reserve Command). The lead agency responsible for implementation of the

remedy is the USAF. The Operations and Maintenance of the encapsulation system is

negligible since the encapsulation matenals have a life expectancy of over 50years and it

is expected that the Military Canal will be filled in before that time.

2.13 DETAILED DESCRIPTION OF OU-11 ALTERNATIVES

2.13.1 Alternative 1: No Further Action

2.13.1.1 Description of Alternative

Alternative I consists of performing no remedial action for OU-i 1. This alternative is

the baseline condition assuming that no further remedial measures would be implemented

at OU-1 1. This alternative is required to be carried forward to the detailed analysis by

the NCP.

2.13.1.2 Assessment of Alternative

Alternative I — No Action fails to meet the remedial action objectives. 00-i I will still

pose a possible risk to the potential receptors and the contaminants of concern and the

exposure pathways discussed in the BRA will remain unchanged.

A detailed discussion of Alternative 1 — No Action,- with respect to each of the nine

criteria, is presented in Table 2-19. In addition, Table 2-19 provides a summary of the

detailed analysis of alternatives.
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2.13.2 Alternative 2 — Sediment Transport Control Structure, Support DERMs
Wetland Project and Dredge Entire OU-1 1 Canal

2.13.2.1 Description of Alternative

Alternative 2 consists of three parts: 1) Placing a sediment control structure in the

reservoir before stormwater enters the Military Canal and redirecting flow into the

reservoir from the northeast arm of the Boundary Canal, and 2) Removal of contaminated

sediment from the Military Canal by hydraulic dredging. Part one will be implemented

to eliminate potential future transport of contaminated sediment from into the Military

Canal via surface water. Part two consists of removing contaminated sediment from the

entire Military Canal thus reducing the potential for transport and exposure of

contaminated sediment to the Bay. 3) In addition to the remedial actions, the Air Force

will provide support for the DERM pilot wetland project planned for construction

adjacent to the Military Canal. The support to Miami-Dade County consists of funding

of the following activities, not to exceed S800,000:

1. Installation of two 80 cubic feet per second (cfs) submersible electric axial
flow pumps with control panel.

2. Provide required power services to the site for operation of the pump
system.

3. Construct well housing and install pump.
4. Install intake box with manatee exclusion grate/trash rack.
5. Install two intake culverts.
6. Install two discharge culverts with stabilized headwall.
7. Construct a fill pad for pump station.
8. Construct culverts connecting the Pilot Project with the L3 I E Canal.

Other components of Alternative 2 included the following:

• Performing remedial design activities including preparation of a Design
Report, Quality Assurance Project Plan, Site-Specific Safety and Health Plan,
and Contractor Quality Control Plan, as required.

• Eliminating the potential exposure pathway from the former Sewage
Treatment Plant to the Military Canal.

• installing temporary sediment controls around the removal area during
dredging activities at OU- 11.
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• Performing health and safety monitonng requirements during construction
activities of the workers.

• Constructing a debris staging area to stockpile debris from the canal.

• Removing debris from the canal pnor to dredging. Debris will be disposed at
a RCRA Subtitle D disposal facility.

• Constructing a temporary sediment spoil area near OU- 11 for dredged and
dewatered sediment from OU- 11.

• Constructing the sediment control structure in the reservoir to reduce transport
of contaminated sediment from OU-9 and the reservoir to OIJ-l 1.

• Redirect flow into the reservoir from the northeast arm of the Boundary
Canal.

• Installation of a liner in the scour area between the pump intakes and the
sediment control structure.

• Dredging contaminated sediment from the entire Military Canal. Sediment
will be loaded onto dump, trucks from the stockpile spoil area and disposed at
a RCRA Subtitle D landfill.

• Installing temporary silt curtains in the canals during construction activities to
minimize downstream transport of resuspended sediment.

• Providing treatment to water from dewatering operations prior to returning it
to the Bay.

• Monitonng turbidity during dredging activities at the downgradient end of the
Canal, prior to discharge to the Bay.

• Sampling water before discharging back into the canal.

• Sampling of sediment prior to disposal.

• Removing temporary spoil areas for OU- 11.

• Performing confirmatory sampling of spoil areas.
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2,13.2.2 Assessment of Alternative

Alternative 2 — Dredging Entire OU-1I Canal, and Sediment Control Structure at Base

Reservoir satisfies the remedial action objectives. Dredging the entire Military Canal

will be protective of human health and the environment in the long-term by removing the

contaminated sediment. The sediment control structure will greatly reduce the transport

of contaminated sediment into the Military Canal. Redirecting the flow into the reservoir

from the northeast arm of the Boundary Canal will enhance the settling capacity of the

wet detention system, by redirecting it farther away from the pump intakes. These

preventative and remedial activities will reduce the transport of contaminated sediment to

as near zero discharge to Biscayne Bay as deemed possible by this remedial activdy

Hydraulic dredging can remove approximately 60 to 90 percent of the contaminated

sediment.

The limited effectiveness of this alternative due to resuspension of sediment during

dredging and possible future erosion of the potential 10 to 40 percent of the existing

sediment remaining after dredging. The sediment entrained in the water dunng dredging

activities will be controlled by sediment control measures, i.e. silt curtains. Short-term

effects during construction will be mitigated by using engineenng controls, personal

protective equipment, and performing dredging activities during Florida's dry season. It

is anticipated the Military Canal will be backfilled in the next 10 to 20 years as part of the

Comprehensive Everglades Restoration Program (CERP) (Apnl 1999). Therefore,

sediment not removed by dredging will be permanently buried posing no risk.

A detailed discussion of Alternative 2 with respect to each of the nine criteria is presented

in Table 2-19. In addition, Table 2-19 provides a summary of the detailed analysis of

alternatives.
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2.13.3 Alternative 3 — Sediment Transport Control Structure, Support of DERMs
Pilot Wetland Project, and Encapsulating the Entire OU-1 I Canal

2.133. 1 Description of Alternative

Alternative 3 consists of three pads:

1) Placing a sediment control structure in the reservoir before stormwater enters the

Military Canal and redirecting flow into the reservoir from the northeast arm of the

Boundary Canal.

2) Encapsulation of contaminated sediment in the Military Canal. Part one will be

implemented to eliminate future transport of contaminated sediment into the Military

Canal via surface water. Part two consist of encapsulating the contaminated sediment to

prevent it from migrating to BNP and protecting the marine and fresh water environment

from potential ecological risks.

3) In addition to the remedial actions, the USAF proposes to support a DEEM pilot

wetland project planned for construction adjacent to the Military Canal. The support to

Miami-Dade County consists of funding of the following activities, not to exceed

$800,000:

I. Installation of two 80 cubic feet per second (cfs) submersible electric axial
flow pumps with control panel.

2. Provide required power services to the site for operation of the pump
system.

3. Construct well housing and install pump.
4. Install intake box with manatee exclusion grate/trash rack.
5. Install two intake culverts,
6. Install two discharge culverts with stabilized headwall.
7. Construct a fill pad for pump station.
8. Construct culverts connecting the Pilot Project with the L3IE Canal.

Alternative 3 consisted of the following:

Performing remedial design activities including preparation of a Design
Report, Quality Assurance Project Plan, Site-Specific Safety and Health Plan,
and Contractor Quality Control Plan.
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• Eliminating the potential exposure pathway from the former Sewage
Treatment Plant to the Military Canal.

• Performing health and safety monitoring requirements during construction
activities of the workers.

• Removing debris from the entire Military Canal pnor to dredging or
encapsulation, as necessary. Debris will be disposed at a RCRA Subtitle D

disposal facility.

• Constructing a debris staging area to stockpile debris from the canal.

• Constructing the sediment control structure in the reservoir to reduce transport
of contaminated sediment from OU-9 and the reservoir to OU-l I.

• Redirect flow into the reservoir from the northeast arm of the Boundary
Canal

• Installation of a liner in the scour area between the pump intakes and the
sediment control structure.

• Installing temporary silt curtains in the canals dunng construction activities to
minimize downstream transport of resuspended sediment.

• Monitonng turbidity during construction activities at the downgradient end of
the canal, pnor to discharge to the Bay.

• Installing a non-woven geotextile liner over the contaminated sediments in the
Military Canal. This will be used as an underlayment for the fabric formed
concrete liner that will be placed on top of the geotextile.

• Installing a 3-inch Uniform Section Lining with 2,000 psi grout injected into
the liner until it is pumped to its hill thickness.

2.13.3.2 Assessment of Atternative

Alternative 3 — OU-9 Sediment Transport Control Structure, support of the DERM Pilot

Wetland, and encapsulate contaminated sediment in the entire OU- Ii Canal satisfies the
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remedial action objectives. Encapsulating the contaminated sediment in the entire

Military Canal will be protective of human health and the environment in the long-term

by limiting exposure and migration of the contaminated sediment. The sediment control

structure will greatly reduce the transport of contaminated sediment into the Military

Canal. Redirecting the flow into the reservoir from the northeast si-rn of the Boundary

Canal will enhance the settling capacity of the wet detention system, by redirecting the

flow ftirther away from the pump intakes. These preventive and remedial activities will

reduce the transport of contaminated sediment to as near zero discharge to Biscayne Bay

as possible. Short-term effects during construction will be mitigated by using

engineering controls, personal protective equipment, and performing encapsulation

activities during Florida's dry season. It is anticipated the Military Canal will be

backfilled in the next 10 to 20 years as part of the CERP (April 1999),

A detailed discussion of Alternative 3 with respect to each of the nine criteria is presented

in Table 2-19. In addition, Table 2-19 provides a summary of the detailed analysis of

alternatives.

2.14 SUMMARY OF OU-I1 REMEDY

The FFS (Montgomery Watson, 2001) evaluated several remedial alternatives using the

USEPA evaluation criteria. Based upon consideration of the requirements of CERCLA,

the detailed evaluation of the alternatives and public comments, the USAF, in

concurrence with the USEPA and the state of Florida, has determined that Alternative 3 —

Sediment transport control structure, support of DERMs Pilot Wetland Project, and

Encapsulating the Entire Military Canal is the most appropriate course of action for CU-

11.

This alternative is protective of human health and the environment based on its ability to

meet Remedial Action Objectives, short-term effectiveness, and compliance with

ARARs. Alternative 3 is a containment process and not a treatment process; thus

Alternative 3 reduces the mobility and toxicity of the contaminated sediments by

encapsulation, but does not reduce volume. A sediment-monitoring program will be
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implemented to monitor the effectiveness of the alternative. The O&M, if required for

the remedy and performance monitoring approach, will be developed as part of the

remedial design. After the 5-year monitoring period, USEPA, FDEP, and the USAF will

evaluate the effectiveness of the remedy and the need for continued monitoring. The

selected remedy has been accepted by the state and community concerns have been

addressed in the Resjonsiveness Summary of this ROD.

2.141 Identification of Applicable or Relevant and Appropriate Requirements

ARARs are federal, state, and regional environmental and facility siting requirements

with which a remedial action at a Superfiind site must comply. The CERCLA of 1980 as

amended by the SARA of 1986 (collectively, CERCLA), and the NCP require

compliance with ARARs. Only those state requirements that are more stringent than

federal ARARs and are legally enforceable and consistently enforced statewide may be

ARARs.

Pursuant to Section 121(d) of CERCLA, the on-site portion of a remedial action selected

for a Superftind site must comply with all ARARs. Off-site, all requirements legally

applicable at the time the action is carried out must be met. In addition to ARARs,

guidance and other nonpromulgated criteria can be considered in evaluating remedial

alternatives. These nonpromulgated guidance or criteria are referred to as 'to-be-

nsidered'(TB Cs).

As part of the FF5 process, remedial alternatives, including the no-action alternative,

were evaluated to assess the degree to which they attain or exceed ARARS, including

federal arid state public health and environmental standards. ARAR identification

continues throughout the RI/FS as a better understanding is gained of site conditions, site

contaminants, exposure pathways, and remedial action alternatives. A preliminary

identification and discussion of ARARs for OU 11 is presented below.

S
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Cleanup standards for remedial actions must attain a general standard of cleanup that

assures protection of human health and the environment, is cost-effective, and uses

permanent solutions and alternative treatment technologies or resource recovery

technologies to the maximum extent practicable. In addition, SARA requires that any

hazardous substance or pollutant remaining on site meet the level or standard of control

established by standards, requirements, criteria, or limitations that have been established

under any federal environmental law, or any more stringent standards, requirements,

criteria, or limitations promulgated in accordance with a state environmental statute.

A requirement may be applicable or relevant and appropriate to remedial activities at a

site, but not necessarily both. Applicable requirements are those cleanup standards,

standards of control, and other substantive environmental protection requirements,

criteria, or limitations promulgated under federal or state law that specifically addresses a

hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstances at a site.

If a regulation is not applicable, it may still be relevant and appropriate. The basic

considerations are whether the requirement (I) regulates or addresses problems or

situations sufficiently similar to those encountered at the subject site (i.e., relevance), and

(2) is appropriate to the circumstances of the release or threatened release, such that its

use is well-suited to the particular site. Determining whether a requirement is relevant

and appropriate is site-specific and must be based on best professional judgement. This

judgement is based on a number of factors, including the characteristics of the remedial

action, the hazardous substances present at the site and the physical circumstances of the

site and of the release, as compared to the statutory or regulatory requirement.

Compliance with all requirements found to be applicable or relevant and appropriate is

mandatory under SARA unless a waiver is obtained from the USEPA. -

To-be-considered (TBC) materials arc nonpromulgated advisories, proposed rules,

criteria, or guidance documents issued by federal or state governments that do not have

the status of potential ARARs. However, these advisories and guidance are to be

S
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considered when determining protective cleanup levels where no ARABs exist, or where

AltARs are not sufficiently protective of human health and the environment In these

circumstances, TBC values are used to establish cleanup targets.

The ARARs presented herein are chemical-specific, location-specific, and action-specific

requirements. Although some action-specific requirements are presented, applicability of

these ARARS can only be addressed once detailed remedial alternatives are developed for

each location.

2.14.1.1 Chemical-Specific AltARs

Chemical-specific requirements are based on health- or RBC limits of discharge

limitations in environmental media (i.e., watcr, soil) for specific hazardous chemicals.

These requirements may be used to set cleanup levels for the chemicals of concern in the

designated media, or to set a safe level of discharge (e.g., water, air, etc.) that may occur

as part of the remedial activity.

Sources for potential target cleanup levels included selected standards, criteria, and

guidelines that are typically considered as ARARs for remedial actions conducted under

CERCLA, as well as some recently published guidance and proposed action levels

provided by state and county agencies that are typically considered as TBCs. A summary

of the chemical-specific AltARs is presented in Table 2-20. Each citation in Table 2-20

is described along with an explanation as to whether the citation is applicable or relevant

and appropriate.

For groundwater, MCLs established under the Safe Drinking Water Act (SDWA) are

often accepted by regulatory agencies as cleanup levels for groundwater remedial

activities, especially it' the groundwater is or could be a drinking water source. At former

HAFB, shallow groundwater is not used now and is not likely to be used in the future as a

drinking water source because of the problems associated with saltwater intrusion. Since

the saltwater intrusion prohibits shallow groundwater from being used as a drinking water

source, MCLs are not applicable as ARARs to shallow groundwater. For this reason,

2-87



Homestead AR # 4045 Page 110 of 281

Revised 00-9and 00-il ROD
December2002

attainirient of MCLs within the shallow groundwater is not necessary to be protective of

human health. Nonzero maximum contaminant level goals (MCLGs) are also established

under the SDWA. However, MCLGs are not federally enforceable and should only be

used if site-specific health risk conditions warrant their use.

Although the shallow aquifer (Biscayne Aquifer) at the former HAFB is not used and is

not planned for use as a source of potable water due to salt water intrusion, groundwater

in the vicinity of E-IAFB, specifically the Biscayne Aquifer, is classified as a sole source

of drinking water (Class G-l). Therefore, the identification of potential target cleanup

levels for groundwater at former HAFB includes standards, criteria and guidelines

primarily for drinking water. These standards include MCLs and MCLCis, as well as the

Florida drinking water standards. Also included are hazardous constituent concentration

limits under RCRA Subpart F, which are applicable to releases from RCRA-regulated

units.

State and federal standards and criteria for surfacc water quality are considered applicable

or relevant and appropriate as long as there is the possibility of remedial activities

impacting surface water bodies. The former HAFB canal system was considered as site

surface waters. Should any remedial activities at former FJAFB impact these surface

waters, compliance with both state and federal surface water quality standards and

criteria may be required. A summary of ARARs is presented in Table 2-20.

2.14.1.2 Location-Specific ARARs

Location-specific ARARs are restrictions placed on the types of activities that may occur

in particular locations. The location of a site may be an important characteristic in

determining its impact on human health and the environment; therefore, individual states

may establish location-specific AltARs. These ARARs may restrict or preclude certain

remedial actions or may apply only to certain portions of a site. Examples of location-

specific ARARs include federal and state requirements for preservation of historic
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landmarks, endangered species and wetlands protection, and the restrictions on

management of hazardous waste in floodplain areas.

Potential location-specific ARARS for HAFB are presented in Table 2-20. Each citation

in Table 2-20 is described along with an explanation as to whether the citation is

applicable or relevant and appropriate. Although the universe of location-specific

ARARs is identified in Table 2-20, only those regulations that are deemed ARARS for

the Homestead site are discussed below.

Due to possible presence of both federal- and state-listed threatened/endangered (TIE)

species at the site, the federal and state Endangered Species Act are both considered

"potentially" applicable. If TIE species are found at the site, these acts would be

applicable. In addition, the Migratory Bird Treaty Act is considered applicable if any

migratory bird species (i.e., waterfowl) protected by this Act or their habitat is impacted

by remedial actions.

The former HAFU does have waters at the southwest end of the runways that fall under

the current definition of wetland areas 'under federal wetland delineation guidance. The

federal regulations governing wetlands, however, are not considered ARARs as long as

the project does not impact the wetland areas. If remedial activities impact these wetland

areas southwest of the runway at I-IAFB, then the regulations concerning protection and

preservation of wetlands will be considered applicable or relevant and appropriate and

coordination with the U.S. Fish and Wildlife Service will need to be initiated prior to any

remedial activity. The State of Florida also has its own wetlands regulations, and any

remediation activity impacting these wetlands will require prior coordination with the

state agency.

Other site-specific requirements to be fulfilled include adhering to the standards of

Florida Outstanding Waters in the Biscayne Bay. Biscayne Bay water standards include

the highest levels of protection in regard to state laws for water quality.
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2.14.1.3 Action-Specific AltARs

Action-specific ARARs are usually technology- or activity-based requirements or

limitations on remediation actions with respect to hazardous and nonhazardous wastes.

These action-specific requirements do not in themselves determine the remedial

alternative; rather, they indicate how a selected remedial alternative must be achieved.

The action-specific ARARs are intended to cover the potential remedial alternatives that

may be applied, A summary of the ARARS is presented in Table 2-20. Each citation in

Table 2-20 is described along with an explanation as to whether the citation is applicable

or relevant and appropriate. Compliance with action-sjeciflc ARARs was evaluated for

cach alternative that was analyzed in detail.

2.14.2 Expected Outcomes of Each Alteniative

The selected remedy will achieve RAOs by minimizing the transport of sediment being

discharged into Biscayne Bay through the installation of the sediment control structure,

minimize the potential for ecological risk and minimize the potential exposure pathways

between ecological receptors and contaminated sediments in the Military Canal by

encapsulating the contaminated sediments. It is anticipated that the entire Military Canal

will be infilled as part of the CERP within the next 10 to 20 years. The aquatic portion of

OU-9 and Oti-l 1 remedy does not involve the cleanup of groundwater or the use of

institutional controls. The expected time frame of the remedial construction is one year

and three months.
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2.14.2.I Identification of Remedial Action Objectives

RAOs are specific goals for protecting human health and the environment for each of the

media of concern. Specific RAOs were developed while considering the long-term goals

of protecting human health and the environment, reducing exposure to contaminants, and

achieving compliance where possible with ARAR

2.14.3 Sediment Remedial Action Objectives

The RAOs for sediment at OU-1 I are as follows:

• Develop a solution that minimizes the transport of sediment being discharged
into Biscayne Bay.

• As stated in the SERA (Montgomery Watson, 1999), there are no promulgated
sediment screening cleanup values, therefore sediment results are compared to
the lower of the Florida Sediment Quality Assessment Guidelines (SQAG)
Threshold Effects Limit (TEL), derived for the Assessment of Sediment Quality
in Flonda Coastal Waters (MacDonald, 1996) or the USEPA Region 4
Sediment Screening Values (USEPA Region 4, 1999). The conclusion of the
SERA was that the potential for risk to ecological receptors exists in the OU-l I
Military Canal. Therefore, the remedial action must minimize the potential for
ecological risk.

• Minimize the potential exposure pathways between ecological receptors and
contaminated sediments in the Military Canal.

2.14.4 General Considerations

In addition to the specific RAOs for the media of concern and pursuant to the USEPA

RI/FS guidance (USEPA, 1988), the following general considerations should be satisfied,

to the extent possible, for specific proposed remedial action alternatives:

Reduce the potential exposure of COPCs to sensitive ecological receptors after
remedial action construction activities.

2. Control and reduce the potential erosion of soils during and after remedial action
construction activities.
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3. Control and reduce sediment resuspension during construction activity.
4. Control and reduce the potential airborne particulates during and after remedial action

construction activities.
5. Manage perched water present in excavated materials, or that may accumulate in an

excavation, in an appropriate manner so that it does not result in risks to human health
and the environment.

The first, third, and fourth consideration listed above are representative of OU- 11 and are

taken into account with the RAOs. The other two general considerations do not represent

the media of concern for OU-l 1; therefore, general considerations will not be discussed

as part of the development of remedial action alternatives.

The RAOs listed above arc consistent with the goals of the BCT and the USEPA to

protect human health and the environment for all contaminated media to the target risk

levels of:

• ELCRofI x 10-4 to lx l04for carcinogens
• HI equal to or less than I for noncarcinogens

2.15 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

Alternatives for OU-ll were developed in the FFS by assembling combinations of

representative process options that survived the technology screening. The alternatives

were assembled to provide a range from NFA to alternatives that use treatment to reduce

toxicity, mobility, or volume (TMV).

Table 2-18 provides a summary of remedial technologies evaluated. The remedial

technologies and process options arc screened at this point based on their technical

implementability. Remedial technologies and process options that are applicable are

carried forward for further evaluation. Those not technically imp! ementable are dropped.

This process is shown schematically on Table 2-21. As shown on Table 2-21, several

remedial technologies may be identified for each general response action, and numerous

process options may exist within each technology type. Table 2-21 also provides a

description of each process option and includes the reason for carrying forward or

dropping individual process options for each media of concern. Table 2-21 portrays the
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identification and screening of remedial technologies as they relate to sediment. Twelve

separate remedial technologies were identified for the six general response actions.

After the broad screening of technologies based solely on technical implementability, the

remedial technologies considered to be technically implementable were analyzed in

greater detail to select the process options that will represent each technology type. The

purpose of this task is to select a limited number of promising process options for

consideration in developing remedial action alternatives Process options are evaluated

considering.

• Effectiveness

• Implementability

• Cost

2.15.1 Effectiveness

The primary criterion used to screen process options at this point in the process.

Effectiveness focuses on:

• The potential effectiveness of the process options in handling the estimated
areas and volumes of the media of concern.

• The ability of the process options in meeting the remediation goals identified in
the RAOs

• The potential impacts to human health and the environment dunng the remedial
action.

• The reliability of the process options with respect to the contaminants of
concern and the sire conditions.

Effectiveness is evaluated considering the relative effectiveness of a process option

compared to the other process options in the same technology type. For example, the

ability of the process option to meet the RAO and the ability of the process option to
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adequately accommodate the relevant waste type and quantities compared to the other

process options is critical for a process option to be retained.

2.15.2 Implementability

Focuses on the technical feasibility and availability of the technologies each process

option would employ, and the administrative feasibility of implementing the process

option. Technical implementability considers a range of factors relevant to obtaining,

installing, and using a particular technology. Some remediajjçchnologies are proven and

readily available, while others are in the research and development stages. Insufficiently

developed technologies are generally screened out. Site conditions must be compatible

with the feasible range of a given technology's capabilities, considering for example,

depth to bedrock, depth to groundwater, space requirements, ability of the technology to

treat contaminants identified, etc. Administrative implementability considers a range of

factors relevant to the testing: review; approval; availability of services, workers, and

equipment; or permitting of a particular technology. Because technologies were initially

screened based on their technical implementability, this subsequent, more detailed

evaluation of process &ptions, places greater emphasis on the administrative aspects of

implementability.

2.15.3 Cost

Costs are evaluated relative to construction (capital) costs and any long-term O&M costs

required to operation and maintenance the process option. Cost plays a limited role in the

screening of process options at this stage. However, remedial technologies that are

grossly expensive but also equally or only marginally more effective than much lower

cost technologies are not camed forward.

The process options are evaluated at this point based on their relative effectiveness,

implementability, and cost for this site. This evaluation is documented on Table 2-19..
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Table 2-19 includes the evaluation of each process option retained from Table 2-18 for

the above three criteria.

Subsequent to the alternatives screening process, the alternatives that were carried

forward were evaluated in the detailed analysis of alternatives. A description of the

critena used for the detailed analysis is as follows:

2.15.4 Detailed Analysis Criteria

The IJSEPA hideveloped nine criteria that encompass evaluation of statutory

requirements and technical, cost, and institutional considerations (USEPA, 1998). These

nine criteria are:

• Overall protection of human health and the environment

• Compliance with ARARs

• Long-term effectiveness and permanence

• Reduction of TMV through treatment

• Short-term effectiveness

• Implementability

• Cost

• State acceptance

• Community acceptance

The last two criteria are evaluated in the ROD following a review of the public comments

received on the RI/FS reports and the proposed plan. State acceptance by FDEP will

indicate whether the State agrees with the preferred alternative in the proposed plan.

Following is a brief description of each of the remaining seven criteria.
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2.15.4.1 Overall Protection of Human Health and the Environment

This evaluation cntenon assesses whether an alternative provides adequate protection of

human health and the environment from the short-term and long-term nsks posed by

hazardous substances, pollutants, or contaminants present at the site. This protection can

be accomplished by eliminating, reducing, or controlling exposures to contaminants to

levels established dunng the development of remedial action objectives. Overall

protection of human health and the environment draws on the assessments of other

evaluation cntena, especially long-term effectiveness and permanence, short-term

effectiveness, and compliance with ARARs.

2.15.4.2 Compliance with ARARs

This critenon is used to determine whether each alternative will meet federal and state

ARARs. A descnption of ARARs is provided in Section 2.14 and presented in Table 2-

20. If an identified ARAR is not met by an alternative, then an evaluation on the

appropriateness of a waiver should be made. Waivers could be applied in any of six

circumstances identified by CERCLA (USEPA, 1998).

2.15.4.3 Long-Term Effectiveness and Permanence

This evaluation cnterion assesses the long-term effectiveness and permanence an

alternative affords, along with the degree of certainty that the alternative will prove

successful. Specifically, this criterion evaluates the long-term effectiveness in

maintaining protection of human health and the environment after the remedial action

objectives are met. Factors that are considered, as appropriate, include:

Magnitude of residual risk remaining from untreated waste, or treatment
residuals remaining at the conclusion of the remedial .activities. The
charactenstics of the residuals should be considered to the degree that they
remain hazardous, taking into account their volume, toxicity, mobility, and
propensity to bioaccumulate.
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Adequacy and reliability of controls, such as containment systems and
Institutional Controls (ICs), that is necessary to manage treatment residuals and
untreated waste. This factor addresses in particular the uncertainties associated
with land disposal for providing long-term protection from residuals, an
assessment of the potential need to replace technical components of the
alternative, and the potential exposure pathways and risks posed should the
remedial action need replacement.

2.15.4.4 Reduction of TMV Through Treatment

This evaluation criterion assesses the degree to which an alternative employs recycling or

treatment that reduces toxicity, mobility, or volume, including how treatment is used to

address the principal threats posed by the site. In addition, this criteria evaluates the

anticipated performance of the specific treatment technologies in each alternative.

Factors that are considered, as appropriate, include:

• Treatment or recycling processes the alternative employs and the materials that
are treated.

• Amount of hazardous substances, pollutants, or contaminants that will be

destroyed, treated, or recycled

• begree of expected reduction in TMV of the waste due to treatment or
recycling, and the specifications of which reduction(s) are occurring.

• Degree to which the treatment is irreversible.

• Type and quantity of residuals that will remain following treatment, considering
the persistence, toxicity, mobility, and propensity to bioaccumulate of such
hazardous substances and their constituents.

• Degree to which treatment reduces the inherent hazards posed by the principal
threats at the site.

2.15.43 Short-Term Effectiveness

This evaluation criterion evaluates the effectiveness of alternatives in maintaining

protection of human health and the environment until the remedial action objectives are
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met. Specifically, this evaluation cnterion assesses the short-term impacts of alternatives

including:

• Short-term risks that might be posed to the community during implementation
of an alternative.

• Potential impacts on workers during remedial action, and the effectiveness and

reliability of protective measures.

• Potential environmental impacts of the remedial action, and the effectiveness

and rcliability of mitigative measures during implementation.—

• Time until remedial action objectives are achieved.

2.15.4.6 Implementability

This evaluation criterion assesses the ease or difficulty of implementing the alternative by

considenng the following types of factors, as appropriate:

• Technical feasibility, including technical difficulties and unknowns associated
with the construction and operation of a technology, the reliability of the
technology, ease of undertaking additional remedial actions, and the ability to
monitor the effectiveness of the remedy.

• Administrative feasibility, including activities needed to coordinate with other
offices and agencies, arid the ability and time required obtaining any necessary
approvals and permits from other agencies (for off-site actions).

• Availability of services and matenals necessary for implementing the
alternative, including the availability of adequate off-site treatment, storage
capacity, and disposal capacity and services; the availability of necessary
equipment and specialists, and provisions to provide any necessary additional
resources; and availability of prospective technologies.

2.15.4.7 Cost

This evaluation critenon assesses various types of costs, including:
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• Capital costs

• Annual O&M costs

• Present net worth of capital and O&M costs

Cost figures obtained from readily available sources (ag., Means Site Work Cost Data,

costs for other similar project, and local suppliers) are used to estimate costs for each of

the alternatives for comparison purposes. These cost estimates should not be considered

the actual cost of designing and implementing a remedial action, but rather relative costs

among the alternatives usiñjnsistent assumptions and estimating methods According

to the USEPA manual "Guidance for Conducting Remedial Investigations and Feasibility

Studies Under CERCLA" (October 1988), cost estimates provided in the FFS are

expected to provide a level of accuracy of +50 to -30 percent. A more detailed cost

estimate will be prepared dunng the Remedial Design.

The presented Capital costs included allowances for administration, engineering, and

contingency. There are no O&M costs associated with the remedies presented in the

FFS.

As a result of these factors, the final project cost is likely to vary from the estimates

provided in the FFS. Funding needs should be carefully reviewed before final remedial

action budgets are established. The selected alternative and corresponding cost estimates

should be refined further in the remedial design stage.

2.15.4.8 State Acceptance

This evaluation criterion assesses the technical and administrative issues and concerns

that the State of Flonda may have about each alternative. The State of Florida concurs

the remedy selected in the OU-l 1 FFS.
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2.15.4.9 Community Acceptance

This evaluation criterion evaluates the issues and concerns that the public may have

regarding each of the alternatives. The analysis will address those alternatives that the

community supports, has reservations about, or opposes. Community input regarding the

FFS would be solicited during the public comment period, during which time this FFS

report will be available for public review. The responsiveness summary is provided in

Section 8 of this ROD.

2.16 COMPARISON OF ALTERNATIVES

The three alternatives were individually assessed against the nine evaluation criteria. The

purpose of this comparative analysis was to identify the advantages and disadvantages of

each alternative relative to one another, so the relative strengths can be identified. These

strengths, combined with risk management decisions, serve as the rationale for selecting a

preferred alternative and provide a transition between the RI/FFS and the ROD This

comparative analysis is presented in Table 2-22

2.16.1 Comparative Analysis

To perform a comparative analysis of the three alternatives presented, a comparative

analysis decision matrix was used (Table 2-22). A comparative analysis decision matrix

is a tool that compares each alternative to each of the analysis criteria. A value is

assigned to each alternative rating based on how the alternative compares to the other

alternatives when considering a particular analysis criteria. Therefore, more than one

alternative may receive the same rating value for particular cnteria, if each of the

alternatives is equivalent The numenc rating system is based on a 1 to 9 rating, in which

a rating of 9 reflects the highest benefit of the alternative and a rating of 1 reflects the

most limitation of the alternative. The numerical ratings were divided into three

categones based on the following:

• Numeric Rating 1 to 3 — Alternative does not meet the requirements of the criteria.
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Numeric Rating 4 to 6 — Alternative partially meets the requirements of the criteria.

Numenc Rating 7 to 9 —Alternative meets the requirements of the criteria.

The ratings of each alternative are totaled and the alternatives with the highest total may

be considered the preferred alternatives that emerge based on the detailed analysis and

comparative analysis assessment

2.16,2 Comparison of Nine Criteria

2.16.2.1 OveraH Protection of Human health and the Environment

This cntenon addresses the adequacy with which the alternative can provide protection of

human health and the environment by controlling exposures to contaminants

Alternatives 2 and 3 are protective of human health and the environment based on their

ability to meet Remedial Action Objectives, short-term effectiveness, and compliance

with ARARs. Alternative is more protective to human health and the environment based

on the sediment being capped in place. Alternative 2 will disturb and displace some

sediment during dredging activities. Dredging will not remove all the sediment in au-i i

and the remaining sediment will pose an ecological risk. Alternative 3 received the

highest rating for this criterion with a rating of 8. Details of the comparison analysis with

the other Alternatives are presented in Table 2-22.

2.16.2.2 Compliance with ARARs

This criterion considers factors such as compliance with chemical-specific, location-

specific, and action-specific ARARs. Alternative I can comply with all ARARs and

Guidances since no action will occur. Alternatives 2 and 3 can also comply with all

ARARs and Guidances. However, Alternative 3 will have less short-term sediment

disturbance than Alternative 2 since no dredging will occur in the Military Canal.

Alternative 3 received the highest rating for this criterion with a score of 8..
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2.16.2.3 Long-Term Effectiveness and Permanence

This criterion descnbes factors such as residual risks remaining following

implementation of the remedy, and the adequacy and reliability of controls. This latter

factor considers the long-term management of treatment residuals, long-term reliability of

engineering and ICs, and the potential need for replacement of the alternative.

Alternative 2 relies on removal of contaminated sediment however the dredging

technology is not 100% effective, whereas Alternative 3 relies on containment of the

contaminated sediment. Alternative 3 has much less residual risk associated with placing

a cap over the contaminated sediment. Alternative 3 received the highest rating-for this

cnterion with a rating of 8. Details of the companson analysis with the other Alternatives

are presented in Table 2-22.

2.16.2.4 Reduction of Toxicity, Mobility, or Volume Through Treatment

This cntenon considers factors such as the treatment process used and the material

treated; the amount of hazardous material destroyed or treated; the reduction TMV

through treatment; the irreversibility of the treatment; the type and quantity of treatment

residuals; and the reduction of inherent hazards. These factors are considered where

appropriate. Alternative 2 will reduce the toxicity, volume, and mobility of the

contaminated sediment by removal with hydraulic dredging. However some sediment

will remain in OU-l 1. Alternative 3 is a containment process and not a treatment

process. Thus, Alternative 3 reduces the mobility and the toxicity of the contaminated

sediment by encapsulation but does not reduce the volume. In both alternatives, sediment

control structures will prevent future migration of contaminated sediment to the Military

Canal. Alternative 3 received the highest rating for this cnterion with a rating of 7.

Details of the companson analysis with the other Alternatives are presented in Table 2-

22.

2.16.2.5 Short-Term Effectiveness

This critenon considers factors such as additional risks, which may be posed to the

community, workers, and the environment during implementation of the remedy. In
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addition, the time required to achieve remedial action objectives is discussed. Alternative

1 is not as effective as Alternatives 2 or 3, because it does not meet the Remedial Action

Objectives. Alternative 3 is more effective in protecting the community and workers

dunng remedial activities because it does not involve removing the contaminated

sediment. Although environmental impacts are not anticipated during remedial activities,

Alternative 3 will involve less environmental impacts because the contaminated sediment

will not be disturbed in the Military Canal. Alternative 3 received the highest rating for

this cntenon with a rating of 9. Details of the comparison analysis with the other

Alternatives are presented in Table 2-22.

2.16.2.6 tinplementability

This criterion considers factors, where appropriate, such as technical feasibility,

administrative feasibility, and availability of materials and services. While all

Alternatives are implementable, Alternative 1 would not likely receive regulatory and

community acceptance. For all Alternatives, the technologies are considered reliable and

services and materials are available. Alternative 2 seems easier to implement additional

remedial actions if necessary than Alternative 3. Alternative 3 is easier to monitor the

effectiveness of the encapsulation than Alternative 2, which would have to define the

efficiency and removal of contaminated sediment. Alternative 3 does not require off-site

disposal of contaminated sediment because the sediment will not be removed from the

Military C;nal Alternative 2 will have to dewater and dispose of the contaminated

sediment from dredging operations. Additionally, if deemed necessary, the potentially

large volume of water from dewatenng activities may need to be treated on-site prior to

discharge or be disposed of off-site at a disposal facility. Alternative 3 received the

highest rating for this criterion with a rating of 8. Details of the comparison analysis with

the other Alternatives are presented in Table 2-22

2.16.2.7 Cost

This criterion considers factors such as capital costs, annual O&M costs, and present net

worth costs. Cost estimates were completed for alternatives I through 3. No O&M or
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Net Present Worth costs were performed since the final disposition of Military Canal is

uncertain but may ultimately be turned over to SFWMD or DERM after remedial

activities are completed. Thus, no present worth costs were completed.

Alternative 1 received the highest rating for this criterion with a rating of 9; however, this

alternative did not meet remedial action objectives. Alternative 3 received the next

highest rating for this criterion with a score of 4.

—2.16.22 State and Community Acceptance

The state has accepted the proposed plan for OU-1l as presented in the FFS and

Proposed Plan. A FDEP concurrence/acceptance letter will be added to this ROD upon

approval. Concerns expressed by the community are presented in Section 3.2.

2.17 SELECTED REMEDY

The FF5 (Montgomery Watson, 2001) evaluated several remedial alternatives using the

USEPA evaluation criteria. Based upon consideration of the requirements of CERCLA,

the dctailed evaluation of the alternatives and public comments, the USAF, in

concurrence with the US EPA and the state of Florida, has determined that Alternative 3 —

Sediment Transport Control Structure, support of DERMs Pilot Wetland Project, and

Encapsulating the Entire Military Canal is the most appropriate course of action for OU-

Ii. This remedy consist of three major elements: 1) Implementing mechanisms to reduce

sediment transport, 2) Eliminating exposure pathways, and 3) System Evaluation. The

components for each major element are listed as bulleted items. See section 1.4 for the

full list of remedy components.

1) Implementing mechanisms to reduce sediment transport.

Constructing the sediment control structure in the reservoir to reduce transport
of sediment from the Stormwater Reservoir to the Military Canal (OU-il).
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• Redirect flow into the reservoir from the northeast arm of the Boundary
Canal.

2) Eliminating exposure pathways.

• Eliminating the potential exposure pathway from the former Wastewater
Treatment Plant to the Military Canal by abandoning manholes and culverts
associated with former treated water outfalls.

• Installation of a liner in the scour area between the pump intakes and the
sediment control structure

• Removing coarse debris from the entire Military Canal, prior to encapsulation,
which would interfere with installation of the encapsulation liner.

• Installing a non-woven geotextile over the contaminated sediment in the
Military Canal.

• Installing a 3-inch Uniform Section Lining over the contaminated sediment.• A 2,000 psi grout will be injected into the liner until it is pumped to its flail
thickness.

3) System Evaluation.

• System Performance Monitoring will be implemented by the Air Force

annually to evaluate system performance. Annual monitoring will include the

collection of sediment samples from two locations. One sample will be

collected within the Military Canal in an area of laminar flow, as determined

in the remedial design, and the other sample collected from the west-side of

the sediment control structure. Sediment samples will be analyzed for PAils

(USEPA Method 8310), DOT and its rnetabolites, PCB 1254 (USEPA Method

808 1/8082), and the 13 Priority Pollutant Metals (USEPA Method

6010/7471).

In order to achieve appropriate reporting limits, a minimum sample volume of

200 grams of sediment is needed for the analysis. Analysis will not be

S completed unless adequate volumes of sediment are obtained from each
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location. In addition, co-located sediment/soil samples will be collected from

the levee sidewalls during the initial round of sampling and analyzed for the

parameters specified above.

The sediment data obtained from the system performance monitoring will be

evaluated against the sidewall samples, Parameters not found in the sidewall

samples will then be evaluated against the Florida Sediment Quality

Assessment Guidelines (SQAGs) to determine if COPCs are present at

concentrations that coukl potentially affect ecological receptors at BNP. Jf

SQAGs are exceeded, the subsequent sampling effort will be expanded to

include a minimum of five sample locations in order to calculate a 95 percent

UCLI on the mean concentrations. The mean concentration for each COlt

will then be evaluated against the SQAGi to determine if a risk analysis of the

sediment data is necessary.

Sediment performance monitoring will be re-evaluated after two consecutive
years of sampling to determine if further evaluation is warranted.

The three major elements comprising the overall remedy strategy serve to eliminate the
exposure pathway to contaminated sediment and to protect sensitive downgradicnt
receptors.

This alternative is protective of human health and the environment based on its ability to

meet Remedial Action Objectives, short-term effectiveness, and compliance with

ARARs. Alternative 3 is a containment process and not a treatment process; thus

Alternative 3 reduces the mobility and toxicity of the contaminated sediments by

encapsulation, but does not reduce volume. A sediment-monitoring program will be

implemented to monitor the_effecijyns&nfte alternative. The O&R if required for

the remedy ancLperfbrgiance monitoring approach, is part of the remedial desit After

the 5-year monitoring period, USEPA, FDEP, and the USAF will evaluate the

effectiveness of the remedy and assess the need for continued monitoring. The selected
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remedy has been accepted by the state and community concerns have been addressed in

the Responsiveness Summary of this ROD.

The cost associated for implementation of the selected remedy are summarized in Table

2-23.

2.18 STATUTORY DETERMINATIONS

The selected remedy reduces and controls the existingiisk to human health by relying on

capping to prevent exposure to sediments. The selected remedy is protective of the

environment by providing capping of the contaminated sediments in the Military Canal

and reducing future sediment transport from the former HAFB boundary canal to the

Military Canal by constructing asediment control structure. The Statutory Determination

specifies how the remedy satisfies the requirements of the NCP 40 CFR 300.430(f)(5)(ii).

Since contaminated materials will remain on site, CERCLA Five-Year reviews will be

conducted to determine whether the remedy remains protective of human health and the

environment. NCP 40 CFR 300.430(f)(4)(ii) requires a five-year review if the remedial

action results in hazardous substances, pollutants or contaminants remaining at the site

above levels that allow for unlimited use and unrestricted exposure.

2.18.1 Protection of Human Health and the Environment

The remedy satisfies the overall protection of human health and the environment by

capping the potentially contaminated sediments, thereby eliminating the exposure
pathway. The sclected remedy meets ARARs through the elimination of the exposure

pathway. The selected remedy has been determined to be cost-effective as compared to

other remedial technologies. The remedy does not provide for treatment of the

sediments, but rather reduces the mobility and the toxicity of the potentially contaminated

sediments by encapsulation and thereby eliminates the pathway to these sediments.
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2.18.2 Compliance with ARARs

The USAF has determined that the selected remedy represents the maximum extent

which permanent solutions and treatment technologies can be utilized in a practicable

maimer at the former l-IAFB. Of the alternatives that are protective of human health and

the environment and comply with ARARs, the TJSAF has determined that the selected

remedy provides the best balance in terms of the five balancing criteria, while also

considering the preference for treatment as a principal element and bias against off-site

treatmenrand disposal and considering FDEP, USEPA, and community acceptance. A

summary of the ARARs applicable to the selected remedy are summarized in Table 2-20.

This ROD will implement the State and Federal Standards presented in Table 2-20.

2.18.3 Cost-Effectiveness

The selected remedy is cost-effective and presents a reasonable value for the money to be

spent. In making this determination, the following definition was used: "A remedy shall

be cost-effective if its costs are proportional to its overall effectiveness." (NCP

§300.430(f)(l)(ii)(D)). This was accomplished by evaluating the "overall effectiveness"

of the alternatives that satisfied the threshold criteria (i.e., protective of human health and

the environment, and compliance with ARARs). "Overall effectiveness" was evaluated

by assessing three of the five balancing criteria in combination (i.e., long-term

effectiveness and permanence; reduction in toxicity, mobility, and volume through

treatment; and short-term effectiveness). "Overall effectiveness" was then compared to

cost to determine cost-effectiveness.

The estimated total cost of the Selected Remedy is approximately $4.5M, which provides

an overall level of protection comparable or superior to alternative remedies at a

competitive cost.
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2.18.4 Permanent Solutions and Aiternafive Treatment Technologies

The USAF has determined that the selected remedy represents the maximum extent

which permanent solutions and treatment technologies can be utilized in a practicable

manner at the Former I-TAPE. For the alternatives that are protective of human health and

the environment and comply with ARARs, the USAF has determined that the Selected

Remedy provides the best balance in terms of thc five balancing criteria, while also

considering the preference for treatment as a principal element and bias against off-site

treatment and disposal and considering U.S. EPA, FDEP, and community acceptance.

The selected remedy offers permanent solutions and alternative treatment technologies

(encapsulation) by the following:

• The sediment control structure will provide long-term effectiveness by
minimizing future transport of contaminated sediment into the Military Canal.

• The risk exposure to OU- 11 contaminated sediments will be removed by
installing an engineered liner underwater to encapsulate contaminated
sediments.

• Thc sediment control structure at the opening of the Military Canal isa adequate in preventing future migration of contaminated sediments to the
Biscaync National Park and preventing future harm to ecologca1 receptors.

2.18.5 Preference for Treatment as a Principal Element
-

Treatment technologies were considered impractical for in situ treatment because it does

ndt reduce the mobility of the sediment to BNP during the treatment process and non-

effective for ex-situ treatment given that removal efficiency is below 100 percent. The

exposure pathway associated with the canal sediments can be removed by encapsulation

and prevent the future migration of sediment. Therefore, the statutory preference for

treatment was not met.

2.18.6 Five-Year Review Requirements

Since contaminated materials will remain on site above levels that would allow for

unlimited use and unrestricted exposure, a S-year review will be conducted to determine

whether the remedy remains protective of human health and the environment. CERCLA

§ 121 NCP 40 CFR 300,430(Q(4)(ii) requires a five-year review if the remedial action
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results in hazardous substances, pollutants or contaminants remaining at the site above

levels that allow for unlimited use and unrestricted exposure.
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3.0 RESPONSIVENESS SUMMARY

3.1 OU-9 RESPONSIVENESS SUMMARY

3.1.1 OvervIew

In the Proposed Plan for OU-9, as presented in the public meeting, a No Remedial Action

response or No Further Action has been selected for OU-9, the Boundary Canal system,

based on evaluation of the extensive chemical, ecological, toxicological and hydrological

data collected during the RI. These data and supporting studies indicate that the sediment

and surface water in the Boundary Canal system do not pose an unacceptable risk to

human health or the environment.

Representatives of the community have expressed concern about the inclusion of the

Military Canal in OU-9 and the contamination of the Boundary Canal system by sites that

are located adjacent to the canal. Because of these concerns, the BCT has agreed that as

part of the NEA altemative selection the Military Canal will be further addressed in

conjunction with OU-I 1 and rem.ovecl from consideration as part of OU-9. Additionally,

areas or sites that are identified as representing a potential source of contaminants to the

Boundary Canal system will be monitored appropriately within each respective site

program.

3.1.2 Background Of Community Involvement

The community has been actively involved in the RI of the Boundary Canal system. It

has taken an active role due to the apparent hydrological connection to Biscayne Bay and

more specifically Biscayne National Park. The I-IAFB Technical Committee was formed

by the Base to address issue concerning OU-9. The HTC held meetings on November

15, 1995, November 28, 1995, and April 10, 1995 to discuss issues regarding OU-9 and

is composed of representatives from the following agencies:
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AFRPA/DA Homestead Air Force Reserve Command (AFRC)
DERM Miami-Dade County Aviation Department (DCAD)
Sierra Club South Florida Water Management District (SFWM)_
Tropical Audubon Society Inc. U.S. Department of Interior
Biscayne National Park Everglades National Park

The proposed plan was released to the public on January 16, 1997. The public meeting

for OU-9 was also held on January 16, 1997. The public comment period was from

January 16, 1997 to February 17, 1997.

For the OU-9 RI an Administrative Record was created to contain all records pertaining

to the OU-9 investigation. The Administrative Record has been available to the public

and maintained at Homestead MB. An information repository, which contains the OU-9

records, has also been made available to the public.

In addition to the Administrative Record, the public and representatives of the media

were invited to attend two Restoration Advisory Board (RAB) meetings in conjunction

with OU-9, which were held October 26, 1995 and March 13, 1996 and the public

meeting, which was held January 16, 1997. At these meetings, information regarding

OU-9 was presented. Notice of the meetings, which specifically identified that

information concerning OU-9 would be presented, was publicized in three local

newspapers. Additionally, the AFBCA also has published a newsletter for the public,

which summarized the conclusions of the OU-9 RI, and of the Military Canal sampling in

January 1996. This newsletter and a subsequent Restoration Update published in

February 1997 emphasized the importance of public involvement and comment.

3.1.3 Summary of Comments From the Public Comment Period and Responses

The public comment period on the Proposed Plan for OU-9 was held from January 16,

1997 through February 17, 1997. Verbal comments were received from Mr. Bremen of

the Biscaync National Park Service during the public meeting held on January 16, 1997.

Subsequently, written comments were received from Mr. Mark L. Krause, Ph.D. of the

National Audubon Society (NAS) and Mr. David Lefianka, a resident of Homestead,
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Florida during the comment period The specific comment and respective responses are

provided below.

Mr. Bremen: "Biscayne National Park, service has several concerns which prevent us

from supporting the No Further Action recommendation for OU-9, Our concerns are not

for the Boundary Canal per se but were rather for the reservoir."

Comment 1. As for the sampling techniques used we feel that dredge sampling is

unacceptable and would suggest core sampling to get a more accurate picture of histonc

deposition."

Response:

As part of the OU-9 RI, different sediment sampling techniques were used
dependent upon the type of sample needed and its intended purpose. For the

purpose of evaluating sediment transport, which included an evaluation of historical

deposition, core samples of the sediment were collected in the Boundary Canal

system where possible. These included two core locations within the reservoir and

one location immediately west of the reservoir. The results indicated that the

sediment in the reservoir which was found to be uniform within the core was a dark

to tight brown organic silt with some medium to fine grained sands with a thickness

of less than 0.25 feet. Sediment at a location immediately west of the reservoir was n

light brown organic silt with n trace of medium to fine grained sand approximately

0.3 feet (3.5 inches) thick.

The petite ponar dredge was used to obtain sediment for chemical and toxicity

studies and was consistent with the !JSEPA and FDEP sampling protocol as

described in the approved Work Plan for OU-9. It should be pointed out that due to

the nature of the canal system within the limestone setting, typical sediment

deposition was not observed. This was due in part to extensive vegetation which

serves to minimize runoff as well as very low flow conditions which was not
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conducive to erosion. Therefore typical processes for the accumulation of competent

sediment are very limited in the Boundary Canal system.

Comment 2. "We also have concerns over the level of contaminants, particularly within

the sediments, and for the potential mobilization of these sediments."

Response.

As part of the RI, a Baseline Risk Assessment and a detailed analysis of contaminant

fate and transport was completed. The BRA found that there are no significant

human health or ecological risk associated with the Boundary Canal System,

including the reservoir. The contaminant fate and transport analysis found that the

flow in the canal even at its highest flow is not of sufficient velocity to cause erosion

of the sediment bed leading to any appreciable sediment transport. Electronic

transducers equipped with data loggers were set up along the Boundary Canal

System, including one station within the reservoir, for the purpose of monitoring

water levels during low rainfall periods, as wells during significant storm events.

These data combined with flow measurements, which included observations made

while reservoir pumps were in maximum operation, were included as part of the

sediment transport evaluation.

Comment 3. "Due to these concerns, we recommend that the reservoir be placed into

Operable Unit 11."

Response:

The inclusion of the Stormwater reservoir in the remedial investigation of OU-9 is

based upon its unimpeded hydraulic relationship as part of the Boundary Canal

System receiving inflow from the two major Boundary Canal segments at each end.

Based upon the results of the RI, the reservoir does not pose a significant risk to

human health and the environment, and the contaminant fate and transport

analysis indicated that sediment is not transported from the reservoir. The reservoir
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was therefore maintained as part of OU-9 and included in this No Further Action

ROD.

The following two comments 10 the OU-9 Proposed Plan were received by Dr Mark L.

Krause, of the NAS.

Comment 1. There are several contaminants with the storm water reservoir that meet or

exceed published standard for sediment quality (Table 1). Therefore, NAS feels that the

Stormwater reservoir should remain in OU-1 1 for further study.

Table 1: Contaminants found in sediments of the stormwater reservoir adjacent to

Military Canal that meet or exceed published threshold values. Data are from a Technical

Memorandum submitted by Woodward-Clyde on 11/4/96 to the U.S. Army Corps of

Engineers. Data are reported in ppm.

Compound N Mean High Low TEL Pit ER—L ER-M

Sb 3 17.77 21.9 15.7 N/A N/A 2.00 27.0

As 4 5.18 7.40 3.70 7.24 41 6 8.20 700

Cd 3 1.77 2.00 1.40 0.68 4.21 1.20 9.60

Cu 4 31.95 49.4 110 18.7 1070 34.0 270.0

Hg 3 0.55 064 0.45 013 0.7 0.15 0.71

Ag 3 5.60 7.60 3.40 0.73 1.77 1.00 3.70

Zn 4 92.56 138.0 31.9 124.0 221.0 150.0 410.0

4.4-DDE 3 5.17 6.90 3.80 2.07 347.0 2.20 27.0

TEL- Threshold Effect Level (MacDonald et. al. 1996)

PEL -Probable Effects Lcvcl (MacDonaonald et al 1996)

ER-L -Effecis Range -Low (Long et al 1995)

ER-M- Effects Range -Median (Long et al. 1995)

Response:

The "standards" referred to in the comment were in fact benchmarks established by

the State of Florida and NOAA as sediment quality guidelines and should not be
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used as standards. Benchmarks were established as guidelines and as such are not

deterministic value for established risk. Benchmarks were, however, considered in

the BRA as a screening tool for retaining chemicals of potential concern or COPCs.

In general, chemicals having sediment concentrations above a benchmark are

evaluated further in toxicity tests. The concentrations of metals identified in the

table above as exceeding benchmarks were further evaluated in toxicity tests and

did not exhibit toxicity in the OU-9 or Outfall Canal sediments.

It should also be noted that the Florida sediment benchmarks were intended for

more sensitive marine environments, and since the Boundary Canal System,

including the reservoir, is fresh, water, these benchmarks may be very conservative.

Further, the TEL and ER-L representing only 5% to 10% probability or having an

effect due to exposure to the sediment, whereas the PEL and ER-M represent

approximately a 50% probability for having an effect. Therefore, value above the

PEL and ER-M are more representative of indicators of potential risk and are more

appropriate than the TEL and ER-Ls.

Although benchmarks are used to screen sediment concentrations which could be

potentially a risk to the environment, as was done in the RI, collection of biota tissue

is a better approach to determine the ecological risks because the sediment

benchmarks do not account for the bioavailability of the chemicals and the

properties of the sediment. A comprehensive evaluation of the chemicals in the

surface water, sediment, and fish tissue, as well as sediment toxicity tests indicated

that there was no significant human health or ecological risk associated with the

Boundary Canal System, inclusive of the stormwater reservoir.

Comment 2. Although the consultants for the project have concluded that the above

listed compounds, which exceed published thresholds present no risk, NAS believes that

due to the fact that the downstream receiving area is designated at Outstanding Florida

Waters and is part of the Biscayne National Park, that the conclusion is incorrect.

3-6



Homestead AR # 4045 Page 139 of 281
Revised OU- 9 and OU-1J ROD

December 2002

Response:
A

As part the RI, an extensive contaminant fate and transport analysis was completed.

Based on the evaluation of the surface water and groundwater movement and the

properties of the sediment, surface water movement in the canals does not reach a

high enough velocity to cause erosion of the sediment bed which is necessary for

sediment transport. This was confirmed by now measurements taken during periods

of high rainfall as well as the measurement or suspended solids.

The following comment for the Proposed Plan of OU-9 was received from Mr. David

Lefianka of Homestead, Florida.

Comment: "Have the man in charge give a I 0 minute talk to the public at Homestead

City Halt".

Response:

The Air Force has contracted representatives of Homestead City Hall through their

ongoing community relations program. Representatives of Homestead AFB are

available to assist with community relations efforts.

3.2 011-11 RESPONSiVENESS SUMMARY

3.2.1 Overview

in the Proposed Plan for OU-l 1, as presented in the public meeting, a remedy was

selected for the Military Canal based on the evaluation of chemical, ecological,

toxicological and hydrological data collected during the RI/BRA, SERA, and FF5. The

screening assessment did indicate potential for risk to sensitive receptors in the Military

Canal and ultimately, Biscayne National Park due to detected concentrations in the

sediment. In accordance with the current ROD guidance, this section is reserved for

community conm-ients and the appropriate responses by the BCT in regard to the selected
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remedial alternative at 0(3-11. The following sections discuss the elements ofS community comments on the OU-l 1 portion of this ROD.

The Responsiveness Survey serves three purposes. First, it provides regulators with

information about the community preferences regarding both the remedial alternatives

and general concerns about OU- 11. Second, the Responsiveness Summary documents

how public comments have been considered and integrated into the decision-making

process. Third, it provides the 1]SEPA with the opportunity to respond on the Record to

each comment submitted by the public.

3.2.2 Background of Community Involvement

The Proposed Plan for OU-1 I was released to the public on November 29, 2001 in both

the Administrative Record and in the Information Repository maintained by the Air Force

at the AFBCA, Homestead Air Reserve Base (ARB). Public meeting ads for the OU-l 1

Proposed Plan were published in The Miami Herald (South Dade Neighbors edition) on

November 29, 2001 and the South Dade News Leader on November 30, 2001.

3.2.3 Summary of Comments From the Public Comment Period and Responses

A public meeting was held at the Miami-Dade County Cooperative Extension Service-

Agricultural Center on December 12, 2001. The public comment period on the Proposed

Plan for OU-1 1 was from November 29, 2001 through December 28, 2001. A transcript

of the December 12, 2001 public meeting is retained in the Information Repository

maintained by the Air Force at the AFBCAIDD, Building 736, Homestead ARE, Florida

33039. Three public comments were received. Each comment is transcribed below

followed by the Air Force's response.

Comment by B. Dodson: I understand Why this idea is favored. Why can't the Army

Corps tell you or come to a decision now so that a solution can be decided? It comes

down to the right hand knowing what the left hand is doing.

4.
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Response: Restoration programs associated with thern Central Everglades

Restoration Project (CERP) provided provisions for the L-31E Flowway
Redistribution, which includes the Outfall Canal, was initially on the US Army

Corps of Engineers Critical Project list; but were recently removed. These
programs have been prioritized to address the much larger program and goals of

Everglades Restoration. The Air Force and the Homestead Air Force Base Closure

Team have determined that capping of the OU-1 1 Sediments is the most appropriate

and cost effective action for potentially impacted canal sediments and fulfill the

requirements of CERCLA.

Comment by Linda Canzanelli, Superintendent of the National Park Service: Please

find below comments from the National Park Service, Biscayne National Park regarding

the proposed plan for OU- 11 at the former HAFB, Florida. Our comments are as

follows:

1 After our review of the proposal plan we find all of the proposed alternatives do not

prevent or eliminate the potential for contaminated reservoir sediments from

eventually migrating into the park through the outfall canal. Furthermore, we are

concerned about the impact of encapsulating canal sediments might have on the flow

of shallow groundwater and how the plan fails to address the chronic arsenic problem

within these two units and the AFB as a whole. Questions from our perspective that

have yet to be adequately addressed within the plan arc I) What safeguards will be

incorporated into the design of the project to assure sediment and contaminants will

be kept in place while project work to apply the encapsulating "blanket" is being

undertaken and during the intenm period until vegetation becomes established and; 2)

What is the demonstrated success rate for the type of encapsulation being

contemplated for this AFB project, where has this method been successftilly used and

what is the overall longevity or life expectancy of using encapsulations as a

permanent solution to the problem?

Response: The installation of the encapsulating blanket will be thoroughly
described in the remedial design. One safeguard to minimize sediment disturbance
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during installation includes the placement of a geomembrane fabric along the

bottom of the canal that will help reduce sediment disturbance. Given the setting of

the canal, it is also anticipated that the canal will re-vegetate quickly. Also, as stated

in the FFS, the sediment control structure will minimize future sediment transport

from the reservoir to the Outfall Canal. Encapsulation is a proven technology. This

particular technology has been used as a stabilizing technology for canals and

harbors for more than 15 years.

2. Additionally, for purposes of background and concern to the park we note the

proposed remedial plan for OU 9 and 11 recognizes that the sediments in the Outfall

canal (Military Canal) are "...a potential risk to sensitive ecological receptors in the

Outfall Canal and Biscayne National Park due to concentrations detected in canal

sediments..." Our understanding is the sediments found in the canal are

contaminated sediments re-suspended and flushed out of the reservoir located just

west of the outfall canal. The outfall canal has always been isolated from the

reservoir by the "pump house't, with water only being moved from the reservoir to the

outfall canal by large pumps. Only a small portion of the contamination material

flushed into the outfall canal actually settles as sediment, the rest being quickly

transported and deposited in Biscayne Bay With this in mind the real threat to the

marine and coastal resources of Biscayne National Park is not so much the outfall

canal and the few sediments it contains, but rather the reservoir and the boundary

canal feeding into it. While we recognize the preferred alternative of encapsulating

the sediments in the canal will prevent existing contaminated sediments from

migrating into the park, it does not solve the problem. As outlined above, both the

preferred and the dredging alternatives only serve to prevent existing sediment from

entenng the park but do nothing to correct long-term transport of reservoir sediments

into Biscayne Bay! Biscayne National Park.

Response: The Air Force believes that the preferred alternative will satisfy the

major objectives of this effort, i.e., remediation and source control of contaminated

sediments currently existing within the Outfall Canal and minimizing the transport

of potentially contaminated sediments into Biscayne Bay. The selected remedy is not
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concerned with resuspension or transport of sediments in and of themselves. The

original source of sediment contamination from the years of use of the Wastewater

Treatment Plant and incinerator have been eliminated and are no longer a source of

contamination. Encapsulating the Outfall Canal will eliminate the exposure

pathway to any remaining contaminated sediment within the Outfall Canal. The

sediment control structures will minimize any additional transport of unimpacted

sediments. The wet detention system of the stormwater retention pond and canal

are already effective at minimizing sediment transport. This is based on the

following. A 95 percent total suspended solids removal was estimated on the basis of

particulate settling velocities from samples obtained from the bottom sediments of

the Boundary Canal and reservoir. Since bottom sediments represent an

accumulation of sediment spanning many decades, they may not be representative

of the current sediment loads. Sampling of recent suspended materialindicated

that sediment removal is exceeding 95 percent during large storm events, with TSS

levels below detection limits throughout the Boundary Canal, reservoir, and pump

station discharges to the Outfall Canal.

3. Another disadvantage to encapsulation is impermeability will redirect the

groundwater flowing above the semi confining Q4 boundary (15-20 ft below the

surface) from its normal southeastward direction to a more easterly direction. The

consequence of this action is totally unknown and not even considered in either the

proposed plan or the FFS. Although we do not know how important groundwater

migration into Biscayne Bay is to the ecology of the Bay's near shore environment,

we have a strong suspicion that it is critical to maintaining estuarine conditions in the

Bay and as a result, critical to the entire ecology and function of the Bay.

Response: Flow records from the Outfall Canal indicate that a significant
contribution to flow is received from groundwater from the adjacent properties.

Encapsulation will be designed so that this interaction is retained. This information

will be further discussed during the remedial design phase.
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4 Also, the proposed plan acknowledges that arsenic is a problem in the groundwater

within OU 9 and OU 11, but dismisses the problem by saying that "the likely source

of arsenic contamination in groundwater was eliminated during the 1999 interim

Removal Action (IRA)." Presentations at recent Base Closure Team (BCT) meetings

clearly substantiate that arsenic is problematic in groundwater throughout the base

and probably still within the boundaries of OU 9 and OU 11. The plan does not

discuss the resolution of the arsenic problem any ftirther and offers no evidence that

the problem has been resolved. If it has not been resolved by removal of the "likely

source" then the encapsulation alternative may potentially focus the transport of

arsenic contaminated groundwater to the park

Response: Reference to arsenic in groundwater at OU-11 is associated with the

terrestrial portion of the site, i.e., the former sewage treatment plant area. The

source for the arsenic here and throughout the Base has been linked to
concentrations in the shallow surface soils. The Air Force has implemented a

program that excavated and removed these sources of contamination at operable

units throughout the Base. Groundwater remedial efforts have been unsuccessful

and must rely on source removal and natural attenuation process. It is also noted

that concentrations of arsenic in surface water are within acceptable levels.

5. Finally, while the construction of a sediment transport control is conceptually

positive, it will likely be ineffective. Regardless of how designed it will be most

effective when least needed and least effective when most needed. To elaborate, as

with all engineered structures of this type in South Florida a bypass would need to be

built to account for periods of excessive rainfall, again not solving the problem and

fUrther reducing the effectiveness of the project. A better solution to assure

contaminated reservoir sediments don't reach Biscayne Bayf Biscayne National Park

would be to backfill the outfall canal and retaining, as well as treating stormwater on

site within the AFB complex. The National Park Service preferred alternative

therefore, is to fill the canal and permanently break the linkage between the Base and

Biscayne Bay.

3-12



Homestead AR # 4045 Page 145 of 281
Revised OU- 9 and Oil-li ROD

December 2002

Also, at the December 11, 2001 public meeting for the project the exotic "walking

catfish" (Clarias barachus) was identified as occurring within AFB canals. What

preventative measures are being taken to minimize the probability of this exotic species

entenng Biscayne Bay?

We look fonvard to your response to our comments. Should you have any questions

about the content of our comments or need any additional information about our position

concerning the proposed plan, please contact me by calling 3 05-230-1 144, x3002,

Science Coordinator Richard Curry at x3010, or Rick Clark, Chief, Resource

Management at x3007. Thnk you.

Response: The design of the sediment control structure will likely not require a

bypass. The objective of the structure would be to direct flow away from the pump

intakes, increase the settling/retention time for sediments, and provide for passive

flow during non-pumping events. This will be accomplished by constructing a

barrier/dam in the reservoir in front of the pumps, thereby directing flow from the

surface as opposed to the bottom of the reservoir where the sediments reside. The

second component swill include redirecting flow from the northeast arm of the

Boundary Canal to increase the settling capacity of the system.

The evidence of Clarias barachus within the canal waters is anecdotal. Since

occurrence of the fish has not been documented, no scientific management decisions

have been made to minimize the probability of this species entering Biscayne Bay.

Comment by Stuart D. Strahl, Ph.D., President/CEO, Audubon of Florida (AOF) and

Mary Munson, JD, Director, South FL and Marine Programs, National Parks

Conservation Association (NPCA): the AOF and the NPCA have reviewed the document

entitled Proposed Plan Operable Unit No. 11, IRP Homestead Air Force Base, Florida.

We offer the following comments:

1. AOF and NPCA have continued concerns with the contaminants present in Military

(Outfall) Canal. There is also concern regarding the movement of these contaminants
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• into Biscayne Bay and Biscayne National Park. We do not believe that the Preferred

Alternative (Alternative 3) adequately addresses these concerns. Encapsulating the

contaminants in Military (Outfall) Canal, and ignoring the contaminants at the mouth

of Military (Outfall) and into Biscayne Bay does not rectify the problem.

2. The preferred Alternative (Alternative 3) disregards any additional contaminants
upstream of Military (Outfall) Canal that are present or may be present in the future,
that may be transported into Biscayne Bay and Biscayne National Park via Military
(Outfall) Canal.

3. Based on the above concerns, AOF and NPCA believe that none of the alternatives
(Alternatives 1-3) presented in the document adequately address the contamination in
Military (Outfall) Canal. Nor do they address contamination present in Biscayne Bay
and Biscayne National Park that was deposited by discharges from Military (Outfall)
Canal. Further, none of these alternatives address future potential contamination
problems associated with continued use of Military (Outfall) Canal.

Due to the above concerns, AOF and NPCA make the following recommendations.

1. Dredge Military (Outfall) Canal its entire length to ensure removal of all
contaminants.

2. Backfill Military (Outfall) Canal with clean fill for its entire length to prevent
the use of it for stormwater discharges.

3. Require that all stormwater present on Homestead Air Force Base be managed
onsite.

4. Conduct further studies in Biscayne Bay adjacent to the mouth of Military
(Outfall) Canal to ascertain the level of contamination present.

5. Based on the results of the above (#5) studies, develop a remediation plan for
the site. Include an ecological restoration component to the remediation plan.

Thank you for providing us with the opportunity to comment. If you have questions

regarding this matter please do not hesitate to contact us

Response: Maintenance activities and cleanups within the boundary of the former

FIAFB will continue to eliminate future sources of contamination. Future transport

will be monitored and testing will be completed to evaluate the effectiveness of the

sediment capping remedy. Further, as stated in the ROD, the remedial action
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objectives will be achieved by capping sediments in OU-11 by eliminating the

exposure pathway by humans and ecological receptors. The mobility of the Outfall

canal sediments vill be eliminated to prevent future transport into BNP. The

sediments control structure viIl be designed to minimize the potential for future

sedimentation from the reservoir into the Outfall Canal and ultimately into BNP.

The US Air Force appreciates the AOF and NPCA recommendations for
restoration. Many of these alternatives were evaluated in the FFS to determine the

viability, but were screened out in accordance with CERCLA. Through the

screening of these technologies, alternative 3, Encapsulation of the Outfall Canal,

has been determined to be the most appropriate remedy and complies with

CERCLA.
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TABLE 2-I

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SEDIMENT
01)11. SEWAGE (REA I MENT PLAN I SLUDGFJINCINERA 1014 ASH DISPOSAL AREA AND MILITARY CANAL

FORMER HOMES lEAD AIR FORCE BASE, FLORIDA
Page 2 of 8

Simpleldenllllcalton
Simple Date

SI3IOIR
11/19/91

SD1OI
11/16/97

SD1O4R
11/19/91

50107
11/16197

SDIO7K
11119/91

SDIJOA
11/19/97

51111GB

11/19/97
SISIJOBDI'

11/19/91
50113K
iiii9t9l

SDII6R
11119/91

S0120A
11/19191

Acalyle

VOCa (mg/kg)
I,2,4-Tnchlorobenzetse 00025 /

I ,3,5-mmethy(bcnzessc
I,3-Dichloeobetszezte 00031 3

1 0 0029 3

I ,6,7-Tnanelhylasapblltaletse
2-BuLanone

Acetone
Bcnzcne
Bromolorm
C&bonDLSUfflde 0034 1 00023 1 00012 J 0016 0011 0013 0046 3

Chlocotonn
Dirnethyl disulfide
Dtmelhylocreate
Edsylbenzene
Lunoceoc
Mcnthcne
Methylene chionde
Pinene

p-lsoptopyltolacne
Tolucna 00021 J 00012 1 00011 1

Tncblorofluororatcthane 0 00011 1

Xylencs.TotaI

Nolan:

Qunltficn
I Estimnted value
94— Petsunspetne evidence olprcscnce of material

B Analyte is present 'ci lie associated method blank ao well as in sample

mg/kg - milligrsmn per kilogram

2 of 8
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TABLE 2-I

SUMMARYOF VOLATILE ORGANIC COMPOUNDS DETECTED IN SEDIMENT
OUI I, SEWAGE TREATMENT PLAN F SLUDGE/INCINERA ron ASh DISPOSAL AREA AND MILiTARY CANAL

FORMER HOMESTEAD AIR FORCE BASE, FLORIDA
Paie 3 of S

Sample Idenllficallon
Sample Dete

SDI2OB
I 1/19i97

SDIZ2R
I 1/19/97

5D123
11/15/97

SDIZ3DUF
11/15/97

51)124
1 1/15/97

5012$
11/15/97

51)125K
11/19197

50126
11/15/97

SOIl?
11/15/97

51)128
11/16/97

S0128R
11/19/97

Ait.lyte

VOCa (mg/kg)
1,2.4-Incbloroben.zcne 00043 J
1,3,5-innicthylbcnzcnc
I,3D'cbIornbenzcne 0021 3

I,4-Dtchloeobcnzcnc 00026 .1 0003 J 0002 5 00083 2 00042 1 00056 J

I .6.7-TnmethyLnaplitbalene
2-Butwaonc

Acetone
Benscee

Brnniomonn
Carbon DisulRde 0 055 3

Chlorofonn
Dicncthyl thsulffde
Dimelhyloeiene
Ethylbenzenc
Lnnoaicnc
Menthene

Mcthyknc chlontle
Pinece

p.ltopropyllolucne 0 (Ø57
Toluenc 00035 J 0011 3 0021 3 0018 3 00064 J 0017 3 00077 J 0002 J

Tncbloeofluceotnccbanc 000067 3

Xylenes,Total

Netn
Qualifion

1— Estunannl nIne

N — Peenuniptive evidence of presence at rnarenal

B Anolyte ii present in the associered method blank as well as in somple

- nnillijnvna pcekitoprnni

3 of 8
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TABLE 24

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SEDiMENT
OU II, SEWAGE ThEA FMENT PLANT SLUDCEIINC1NERA1 OR ASII DISPOSAL AREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE. FLORIDA
Page4oIK

Sample Ideatiflcsllan
S.mplefne

Sf20211
11/19197

50205K
11/19/97

SD2OSR
11i19197

SDZI 1K
11119/97

Sf21 IRK
11/19/97

Sf213
11115197

SDZ14R
11/19197

5D215
11/15197

SDZISDUP
11115197

50216
11/15197

Sf217
11/15/97

Anslyle

VOCi (mg/kg)
I ,2.4-Tnchlorobcnzctc
13,5-trtjneIhyIbenzcnc
1,3-Duchlorobcnzcnc 000091 J 00021 I
l4-DtchIathenzent
1 ,6,7-TnmcLbylnaphtblene

000059 1 00024 1

2.Bulanone
Aeclone
Bcovnc
Oromafomi 00011 1

CarbonDisuIlide 00933 J 00087 J 0011 / 00073 001 00016 J 00045 1 0015 3

Cblorofono
Dimethyl disulfide 002 IN
Dimerbylociene
Ethylbentenc
Limonene
Mentheaie

Metbylenc chlonqje
Potent

1sopropy1tolucne
Toluene 0034 1 0018 1 0063 1 00053 1 00068 1

Tncblocofluocometlsane

Xytencz,To*aI

Nails.

Qualificet
/ EtitmairdValue
N — Presunipimve evidence aipresence almarenal
B — Maa]ytc n present in ihc associated method blank as nell as La saniple

mgAg nii1ligramspcrkilotirn

4 o18

e. L .cs.



Harnesead AR# 4045 Page 15oI 281

TABLE 2-I

SUMMARY OF VOLATILE ORGANICCOMPOUNDS DEFECTED IN SEDIMENT
OU1 I ,SEWAGE TREATMENT PLANT SLIJDGFJINCINERATOR ASH DISPOSAL AREA AND MILITARY CANAL

FORMER IIOS1ESTEAD AIR FORCE BASE, FLORIDA
Page S of S

Sample IsIentilintion
Sample Dale

50217K
11/19/97

SOilS
11/15197

50219
11/15/97

SD2ZO

11/15/97
50110K
I 1119i97

50221
11/16/97

50222
11/16197

50301
11116197

50301k
11119197

50302
11/16/97

SU3O2DUP
11/16197

Analyle

VOCsfmg/1t) .

I ,24-tnchloeo&rlznne
I .3,5.nnclhylbenzenc

'
0 0029 1

1,3-D'chloobcsrxeoc 0013 J 000066 5

l,4-Dicblorobeazcne 0007 1

1,6,7-TnmcthyInahtha1cne
2-Bulanonse

Acetone
Bessanne

Brotoolorm 00031 2

Caztsonl3isullide 00081 J 002 1 0083 J 00076 5 0012 J 00)1 5

Chloroform
Dssnctisyl dtuullido

Dansethyloctenc

Ethylbenzcnc
Lussoiscoc

Masthene

Methyleoc eblonde
Pmenn

p-Isopavpylsolucsie 0012 5

Tolriesse 00047 J 00047 1 00018 J 0019 3 0012 5 00055 3 00067 1

rnchlomllnoromeshane

Xylenes,TotaI

I — Eatsmased value

N = Psaumptsvc evidence 0/presence olusnienal
B • Analyse is proessi in be ajsoesnscd meihcsd blank as swell as in sample

agAg. milligrams pen kilogram

n-n _.Sp -
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TABLE 2-I

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SEDtMENT
OU1 1, SEWAGETREATMENT PLANT SLUDGE/INCINERATOR ASH DISPOSAL AREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE, FLORIDA
Page6oIS

Simple Idantilicatlon
Sample Dare

S1fl04
11)19/97

S04111R
11119/97

80404K
1 $/19t97

50407
11)18)97

50408
I 1/18/97

50409
11/18197

50410
11/(8)97

50411
1(1(819?

80412
1 (1(8191

80413
11118/97

50414
11/18/91

AnuIyte

V/ICe/tog/kg)
-

I 2.4-Tnchloroberazcne
1 ,3,S-tnmedtylberrzcae
1.3.Dichloeobcnzene
l.4-Drchlorobcnztne 0013 .1 0032 0018

/ ,6.7-Tnmethylfl3pbl/wlerte

2-Butanonc
Acetone 024U J

Betizene
Brontoform
CathonDrwltade 00076 1 00069 1 0032 1 000% 1 0041 1 00084 1 00039 7

Cltlorofoeni
Dimetbyl disulfitie -
Dirnethyloclene
Eihylbenzene
Lunonene
Menthenc
Melhylcot cklortdc
Futcnc
p-Itopropylloluene 0018 0026 0003 1

Toluene 0002) 1

Tctchlorofluoromctltane

Xylcoes,ToLal ,

Qtnl'lin
Ettimated value

N • haumptiac evidence o( presence ol instenel
9 Anelyte ti present in hr issotinced mcthrnl blank us a cli asia naurple

tngAg - mclttwimn per kilugretci

Borg
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TABLE 2-I

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SEDIMENt
OU1 I • SEWAGE TREATMENT PLAN F SLUDG E/INCINERA1 OR ASH DISPOSAL AREA AND MILITARY CANAL

FORMER hOMESTEAD AIR FORCE BASE, FLORIDA
Page lotS

Sample Ideotiricatlon
Sample Dale

51)415
11/18/97

SD-116
I 1/18197

51)417
1 1/18/97

SD4I7DUP
11/18/97

SD418
1I/IIi97

SD419
11/18197

51)420
11/18/97

51)421

11/18/97
51)422

11/18/97
51)423

11/18/97
SD424

11/19/97

Analyle

VOCs (mg/kg)
2,4- liicbloeobcneene

I .3,5-tnmcthylbenzene
I 3-Dichhorobenzene
I 4-Dichlorobcnzcnc

1,6,7-Tnmethylnaphlhalcnc
2-Bulanosse
Acetone
Bcnzene
Bromofonn
CarbonDisulfide 0022 0023 1 0048 J 00035 1 00052 J 0012 1 00076 1 0023
Chiurpiam
Dunethyl disulfide
Dimethylaccene
Ethyibenune
Limonenc 004 IN 002 IN
Mentherie 02 iN
Mcthylcne clilonde
Patent 002 IN
p-Itopeupylsoluene 00081 J 0034 J 00024 1 017 1 00052 1 00026 1

loluene 00018 1

Tncblorofluoromethane

Xylcnen,Total

Noses

Qualifiers
I Essimited value
N Pnzumpsiue evidence of ptesence of maicnal

B — Analyte is present in he assocailed nicilsid blank ns ave11 as in simple

mg/kg millignms pea kilogram

7 018
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TABLE 2-I

SUMMARY OF VOl.41 lIE ORGANIC COMPOUNDS DETECTED INSEDIMENT
OUI I, SEWAGE FREA FMENT PLANT SLUDGE/INCINERAFOR ASh DISPOSAL AREA AND MILITARY CANAL

FORMER hOMESTEAD MR FORCE BASE, FLORIDA
Pae8o1$

Sample Ideusltllcallon
Sample Date

S0425
11119197

SDOO1000

to/is/cR
SDOOZ000

10115198

SDOO3000
10115/98

Sf004000 Sf005000 206 207 208

Acalyl.
10115/98 10115/90

VOCo (mg/kg)
I 2,4-Tncbloro&uuzcuuc

l,3,5-owsclhylbcnscne
I 3-Dicbloeobeuszene
I 4-DickIowkucsuene

1,6,7-lnunclluybsaphthslene
2.Ilutanojse 00017 J 00009 0008 3

Acetone 0085
Beuzene 00041 1
Bromafonn

00015 1

CaibusnOtsulfide 001 J 0015 J 00057
CMoco(orm

Dumethyl disallide
0037 3

DimeOtyloclene 007 iN
Ethylbcnzene
Lsmonenc
Meusdsenc 0 1 iN
Melluyleeuc chionde
rmcnc

p-Isopeopyltotuenc 0027 I 1
07 iN

Totsseoe 00064
Tncls%orofluaorounnijuane

00023 /
X Ienes,Tustal

Noon:
QuuluOas

• Eoiumatcd value

N • Prcsuampuisc enidenee of pseseutce o(uoalensl

B Analyse to present in be associated method blank as well as in sample

nugAg - milligrams per blograurs

8o18
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TABLE 22

SUMMARY OF BASE NEUTRAL/ACID EXTRACTABLE COMPOUNDS DnECTED IN SEDIMENT
001 I, SEWAGE TREATMENT PLANT SLUDGE/iNCINERATOR ASH DISPOSAL AREA AND MiLITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE. FLORIDA
Pace I of 5$

Sample Idendfliiilon OUS-SD.0Oll SD-GO! LFIS-SD.100I WP2Y-SD-000l WP23-SD.9001 O1FL-5D4001 OTEL-SD-000Z
Samuk Date 12)09193 41111995 1211/1995 1211/1595 12/1/1995 1/9/96 1/9/96

Anilyie Duolicaic

flAt im/lag)
(Buiylociyl}bcnwiie
(dimeihylhatnyL)bcnniie
idimethylhcayi)0ciizenc
/Peniy!hepiybenzenc
1 2 4-Tnchluinbciizciit
1 -Meihylnuphihuiene
I mcihyiphemunihncim

2,3,5-mmcihvlnuphthalcnc
24,5.Tnchlnroplicnui
S 4-Dichiorcphcncii
2,4 Dimeihylpheiiol
2,4 DiniooloIucnc
2 6-dimcihvln.nphlha]cne
2,6-Drniooioiucpc
2 Chlciccuphihulene
S -C'iiorvphciiul
2 Methylnuphiliuleiie
4 Meihylphanul
Aceiiulihthciie
Acenuphthy/cnc
Anthrntcnc 053
0cnzo(uanihtucteie 43
Denw(upyitne 3 5
Ecnzc(h/iunitiihcne 44
Iicnzc(g 9 i)peiylenc 1 6

Ilcnzc(kifluumnilicne 35
henzu(e}pyecnc
Ocncnflucieenune

biphenyl, LI
big2 vihvlhnvl)phihulule
bin(Dimeihyiethyl)phenunibrcnc
CL Chryscna
CI Diheiizoihiophencn
CI Flucianthcnes'pyrcnen
Ci FloateRs
Ci NaphihaleRs
CI Phenunchrena/oiiibrxena
C2-Clisyienn
C2 Dibcamihiophen
C2-Fluaiencs

C2-Nuphdialencs
C2 Phcnanlhtenes/anthcucenin

C3-Clayscnes
C3-Dibcizothiapltcncn
CS Flunienes
CS -N oph dial eats

CS Phcnaniltrnnci/anthncoica

Cd-Ciuysciiea
C4-Naplchalcnas
C4 Phenuaihnnc/aaihaenes
Chiysene
DenLupenc
Dibaszlu,huaci/atene
tlibeniuthiaphent
bibuiyl liii
Di n-buiyl phthulute
Dodecunoic Acid
Flijonaihene
Fluoicnc
Idpaachlorohciuece
Hecccnaic Acid
Indnia( I 2,Jcdipyrene
Naphihujana
Oceadecenoic Acid

peeylcoe
Plicnuaiihzenc

P2
Tcneanoic Acid
TeoshydiodiethynabyI/nuphL21ene
Tcydme*illiiJene
Tnboiyl ito
Jnmeihylbictaloheplne

Neter
Quäflac
I - FaunaS ,.iu.
'a • Ptnpcvc mcmii. oIgesofnauoi
mg/h& - miiligiros pa kilogen
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I

022

099 2 21

63

05

/5

13

32
79

0014 3 01 3 0221

0041
0012 2 0033 2 0013

50 J

30 J
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TABLE 24

SUMMARYOF BASE NEUTRAUACm EXTRACTABLE COWOUNDS DETECTED IN SEDIMENT
OU1 I SF.WACE TREATMENT PLANT SLUDCFJINCINERATOR ASH DISPOSAL AREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE RASP., FLORIDA
Putt oilS

Sample IdenIlflcadon OTFLSD-000) OTFL-SD-0i704 OTFL-SD-0003 OTFL.SD-0006 SDIOI SD1O2 SD1O2 5Db)
Sample Dale 11B96 ii 9/93 1/9/96 119i96 11/16/97 1 1ii)i97 11/13/91 I 1/13/97

Analyla DUOIIcIII

SNAs (nip/kl)
lBl) lncw9bcnicne
ldimelhyll.caenyl)bcnzcne
(dimcIhyThetvIbcnccc/c
lPenIyLhcpiyI)benzen
12 4-Tndilcrobcnzcne
I MethyIehthaIene
I mpt0vlphcnanllvenp
2) 5-mnieihyInaphLI/aicnc
2,4,6 Tnclilnmp6eriol

2 4—D/cOI/rovhcnnl
2 4-DLmcl/iylphvinl

II
2,4-Dinicroi-olnciic
2,d'dnneihylriaphthalene
2 6-Dinioclnluenc

2-ChInionhchaiene

2-Chlurnylenol
2 SleLhylnaplclhalene
4 7Icihylphenol
Acenaphihene
Acenthlhy lent
Ailhncenc
BcnzyIilhn1hDcenc 0043

Benzolalpurcne 0 033 1 0945 2 0065

Bc2y/bJflLtoranlhnnc
005 1 0 032 2 0093 2

Benzc(g,h,i)pcrylene 003 2 0049 5 0069 5

0enuoIk)l1orne1hcnc 0092 2 0091 J 001 )
benzo4ejpyTene
flenzcfluurnncne
btphenyl 1,1

btstt elhyIhePyI2phO.aItlt 04 2

bta(Dinieih2lclhnflphcnanthrcnc
C2-Chryscnes
Cl Dibcnzolluop(.cneu
CL Fluntanchcnes'pyrenen
CI -Fluornepa

C I-Naphthdencu
Cl PhenanihrenSanlhracenen

C2-Ct,yeneo
C2 Dibenzclhiopheteu
C2 Fluornea
C2 Naphlhalenna
C2 P0enaolhtenSnulhmceneu
C3'Chssena
C3-Dibnnzolhiophenta
C3-Flacrnnm
C3-Naphthalenea

C)Phnnm/hiithraona
C4 Chryotona
Cd Naphlhalenna
C-Phenh,nn&anihncnna
Chrysnin 006L 1 007 1 0097

DaRpene
Dibenz(&hant/rncene
Dihenwt/nophcne
DibucyLTra 0041

Diri-bocylphihuiace 075 1 999 1 75 1 64
DodannicAcid
Plunranihene Oil S 01) 5 015 J

Fluorene

Hcaachlorohenrcne
Hecadectrioc Acid 2 ltd
Indcnn(I,2,5-cdjpynne 00)8 J 0033 2 0051 J

Naphchiene
Ociadcccnocc Acid

P—n
Pccnsanthnene 0069 1 0042 1 304)

Ppecce 0057 063 J 012

Tenadncanoc Acid

TnoahydecthyLlmcchyIraaphIa1ene
Tetahydronaphthimace
Tnbucyl 114
Tnmnth1bn!0!!065ann

• EanacaS r.Ia.
14. Peawupaveunidnaco ofpen olatacand

mg/kg - milligrams p blograna
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SUMMARY OF BASE NEUTRAL/ACID EXTRACTABLE COMPOUNDS DETECTED IN SEDIMENT
OU-Il SEWAGE TREATMENT PLANTSLUDGPJONCINERATOR ASH DISPOSAL AREA AND MJI.ITARY CANAL

FORMER IIOMESTEAD AIR FORCE BASE. FLORiDA
Fate 3 of 15

SiinpI IdntI0cs4on $0104 Sf105 50104 50107 50105 50109 $01 ID SOuSA
Sumou, Diii 11/16/97 11/1)/91 11/14/97 11116/97 11/14/97 I 1/15/97 11115/91 11/19/97

Anilyle

SinAi (mg/hI)
)BuinIc'ctyt)benztnt
)dimcthyl/iencnyl)benzcnc
)dimethyl/icxyl)bcnzcnc
)Peciyl/icpiy/)benzcnc
/,2,4 Tnchlorobcnzenc
I -McthvInhi1iaJcnc
I mtthylphcuanihreiit
23 S-inmc1hlnaphIha1ene
2 4 6-Tnchlnropheaol
2 4-DidilorophaiOl
2 4 Dimethylphtnol
2,4 Oiniiioinluenc
2 6dirneihyIcaptihhaJent
2 6 Dunflcotcluene

2 CiiIomnihlhzJene
2 ChIoropliniol
2.Mcthylnnphihalnnc
4'Melhylphtiiol
Accoaphilienc
Acen4phlhylene
Ant/intone
Ocrwi)iNnlhn000c
Benzo)a)pyrcnc
Bennn(b)fluonnihcnt
Oenzo(g,h,tmcr,dcne
Dntnc4h)Ouonnthenc
bcnin(njpyrcae
Oenzofluueciwne
bip&enyl, 1,1

biE2.eihyhhetyl phthaJoio
his)Dinediylcihvl)phensnithrnnc
C 1-Chrysenics
Cl Cibnnoou/iiophena
CE-FluornnLhencs/pvrnncn
CL Flooronen

CI -/4wlrlhaicnn
CI PhercanihnnnSanihncenni
C2-C5ryncncn
C2-Dibenzzihunphcneo
C2-fluorenn
C2-Naphihuienm
C2 Phonic/hr ns/n//imncenion

C3-Chayscnci
Cl Dibcnznthicplicnrn
C3-Flcooenns
CS N*phIlin)noin
CS Phcnanthnentcs'anthnccnco

C4'Chryocnci
C4NapOL/ialenci
C4-Phenaniliccn&anllrracerrcs

Cliryicnc
t2nolupone
IJihenc(a,h)an/hmccne
h2ibcnznthinp hoot
Dibuivi T1n

Di-n4cryl phi/to/ate
Doducanoic Acid
Fluoricihene
Finoivuc
Hoasublonobeozone

Henudecciroic Acid

lndennfl.2,3-c4)pyrene
)rcbalnnc

Ocraieccno'c Acid

pay/coo
Phoonothano

Pycow
Teadecanoic Acid

Tc/nbydcodicthy0acthy1)nhuJaie
Tern0ydmnhthaIcne
TnbntyL tin
Tnmc/hylhlcycloh,pivre

No/n

• barnS 1no
N - Pran cv cc of jnac otmitm4
mg/kg - millipro pa ki/ogr

00/h J

0023 1 0024 J 002
003) 1 003 2 0013

0053 J 0037 1 004 1 0035
333 1 (/016 3 0035 1 0023

0051 1 0003 1 002

di

ll

ii

0010 1

00/4 1

0016 1 0024 1 004 1

0024 3 0019 1

002 1 0024 1 0015 1

0017 1 0044 1 0023

0011 1 0016 1

00/4 1 0044 1 0025 1

OCS 1 005 1 00/5

0079 2 0095 4 0061 1 0020

0025 / 0022 1 003 1 00/9

003 1 0031 1 0026 1 0013
0046 1 0097 1 007 1 0034
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TABLE 2-2

SU3L\IARYOF BASE NEUTRA3JACII) EXTRACTABLE COMPOUNDS DETECTED C SEDIMENT
Ou-i I. SEWACE TREATMENT PLANT SLUDGE/INCINERATOR ASh DISPOSAL AREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE. FLORIDA
Pin 4o1 IS

Soinplt Idonhlflcirlan 501100 5DIIOHDP ODIn 5D112 Sf112 50111 Sf114 SDI1S
Simalt Dirt 11/19/97 11/19197 11115/97 11/15197 11/15197 11115/97 11/14/97 11/14(97

Anilvht DnuIInle

ONAs 1mg/hg)
(DclyIoc1h5benznn
(dirnnihvlhrccnriyl)bcnzcne
(dlncIInIhflyI)bcnztnn
(Pen 31099 1yIbenzena
12 4-Tnthlorobcnnnn
I -MethyIniht1raIene
I .inarhyIhenanrtucne
2 3 5-hnmethylnaph/ialetie
24 6-Tnchilacophenol
2 4-Dichlornphienol
24 Diintih3Iphcnol
2,4 DiaLnotolcene
2,6dirnilhyicaphilralcnc
2,6-Dininolaluene
2-Chlonnaaphthulans
2 Chrloraphcaol
2 Methylauphrhulene
4-Mcthylplittral
Acenhcireat
AceniphlDyIane
Aa1hrent
Beiua(o(ual5eaccnc DOll / 0010 3 0041 2

Benza(a(pyrenc nail i 0024 2

Bcaio(b)flaa,aalhcnc 0024 2 0 022 1 a oi a i 0059 2

Onuzo5gji,i(peiylene 0 OLS 2 a 013 J a 1116 2 0043
Beeio(h)fluanaihcnc 005 3

benza(ejpyrene
BnizaflLionenonc

biphoryl, 1,1

bin(2-eihylhehylpDrhiJaIc
bis(Dimethvkthyl)poeaaalhrcnc. CI-Chrycunea
CI -Dihcnzathicphcna
CI -Pluciuurlirnn&pyreneu
CI Pluanenea
CI -Naphthalenen
Cl Phenthrnncn/anrhzacenes
C2 Cluyucnua
C2 Diberizoihiopheuco
C) Fluflenucs
C2-Naphihalencu
C? Phenaailncrcvauthrucencs
C3-Chiysenel
C)-Dhbenzaihiaphcaci
C)- Phiorca ci

C3-NhthaJenca
C)-Phcaanllttena/anihnccncs
C4-Cheyseneo
C4-/4hthaJcanu
C4-Phenanclucncs'uuihncenm

Chrysena 0012 1 0021
Deshupanc
Oibcn*ahlaurhracenn DOll
Dibtnzaihiopherrn
Dibutyl Tin 0079 3

Di-a-buryl phthajuzc
Dadecanoic Acid
Ploonnchcne 0026 3 0019 2 0025 3 0091
Fluoreoc
Hcuachloiobenzenc
Henadeccnoic Acid
botcnoll 2 3-cd(pyrcnc 0013 1 0011 3 0022
Nhlha1coe
OctecenoiC Acid
peiylerr'e
Phcclfttlticne 0012
Pyrenc 0010 .1 0016 1 0036 3
Tctcidecaooic Acid

Tebydrcóethyt(meIhyL1nbIu1cnc
Tcoabydton4tt1taLcnc
Tnbutyl Ito
Tninethytbicychnlteolrta

Rein
Qnthflei. 1 • Eunczaid thie
N -Prmuffipu.n qiqd afptaaiceu(tn'u1
mg/kg - titilligruntu pa hilagutu
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TABLE 3-7

SUMMARYOF BASIONEIJTRA1JACW EXTRACTABLE COMPOUNDS DETECTED IN SEDIMENT
00-Il, SEWAGE TREATMENT PLANT SLUDGE/INCINERATOR ASH DISPOSAL AREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE. FLORIDA
Pe SoP IS

Simpleldertllflcillon 50116 SDII7 50110 50119 S0129 SDII0A SDI2OB 5D121
Simple Dale 11/15/97 11/15197 11/15/97 11115/91 11/15/97 I 1/19:97 11/19(97 11115197

AnaIyee

SNAp (mg/kg)
(BuiylociyI)britletit
(dimeth5lhr*enyt)benzrtr
(dimceliylbnpflbenzene

(Pelhc0cyI7bcnzcnr
I ,2,4-TrichIoiobCflZtfle
I -Mcihyliiaphihalrnc
I -mrihylphrnmiftretr

23,2 Inmrth5thaphiIiaIrnv
2 4 &Tncl5ompheriol
2 d-Dichlaroplirnol
2,4-Dtmrthylphcnol
24 DiiiiOOtDIWTV

2,6-dimr6o4rnp6iIcii
1 0-Dirnocloluror
1 Clilorooapliibalene
2-Chlorophonol
2-Morhyloaphi(ralcoo
4-Mothylphrrml

Aceohi6cne
Aooochlhyloor
Anihnceoo

o0Ii)t4htiorroo
- 0061 5 00)9 3 005) 1 0061 1 0039 1 0042 1 0017 2

Soozo(Xpyrere 0075 1 0074 1 016 1 00)3 1 0031 1 0035 2

Bon4c(bIIu0rorIho 014 1 0057 2 ILL .1 021 1 0017 I 012 J 0054 2

Beozo(gh.i)peiylonr 0056 1 0074 1 0091 2 0005 1 0057 1 0049 2 00)9
Boozo(k)Onor*oIhorit 0037 1 0064 3 0045 1 0045 1 003 1 0034 3

brozo(r]pvrcoo
Roiizofl iorooono

biphonyl, I,]
bio(24ihylhtlyI)phihaIaie
bi$ Dimolryleihyllpheoaothrooe
ClCheyscoes
CI Dibcrizothicphcors
CI Fluonoihcoos'pyrrria
CI Fluotorros
Cl 7/aphihalroos
Cl Pltroaolhrrtr&Oracoom
C2-Chrnones

C2-Dlbcir2olhiQpharo
C2-Fhjcrooes

C2-NapLii6alenos
Cl Phrmaothrro&aothnocoros

C3-Cluysrors
C3-Dibrozolhioplrnos
C3-Fluorerreo

C5-Naphihalorra
CS Phromihnoos/andorom
C4-Clrryhcrros
C4-NophihaLcoos
C4-Phonlarlhr000s/airilrn000es

Choyscroe 0055 1 005 1 0067 7 0077 1 003 1 0051 2 0035
Dcsluporic
Drbeo4a,Lflanthrroo 0024
ThbcrteoIhropho
Drbuovl liii 0056 2

Di-ir bu74l phihaJaro
DodocanoicAcid
Fluoraritliorro 017 1 032 1 017 1 03 .1 006 1 000 1 0065 J
Fluoroor
limachLoeohcnzno
Honadoronoic Acid 4 25/ 2 374

lrrdorro(I 23-cd7p5rono 0069 1 006 1 0077 J 0077 1 0051 I 0045 2 003
NaphihaJrrro
Ociadeconoic And

prryl000
Phrrran:Lrnrie 0022 2 006 1 0032 1 004 2

Pyrorro 016 1 0012 1 OIl 1 02 2 0046 1 0066 1 0046 3
Torradocarroic Acid

TchydrodirlhyI{mrr0yI74hfllonc
Trtmtrydroriaphthalnno
Tnbralyl 00
Tnrrreihylbecycloliepimio

Notes
QsA6ao
1—EerernI othoe
74- Prmumpaoe endencoof Iow000 of a,d
mg/kg - mioignms per h6ogr
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TABLE 2-2

SUMMARY or BASE NEUTRAUACID EXTRACTARLE COMPOUNDS DETECTED IN SEDIMENT
OU-l LSEWAGE TREATMENT PLANT SLUDGE/INCINERATOR ASh DISPOSAL AREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE. FLORIDA
Pate 6 of IS

Sample IdendIlcalin 50102 SOIl) 5012) SDI24 50125 5D126 50127 5012$
Sample Dale 11/15/97 11/15/97 11/15/97 11/15/97 11/15/97 11/15/97 11/15/97 11/16197

Analylo Duolleale

B7'Aa mWkg)

(BuMoctyI)benzetic

(dunethylheaenyflbenzeuc
(dimclhvIhexyl)bcmteae
(Perilylheplyl)bcizcne

2,4 Tnchlorcbenzeee
I -McihylnupliiheJcnt
I methylpheuanthrene
2Jj-enmethlnapltthaJene
2 4 6-Tnchloroplicnol
2,4-Dichlorophetol
2 4-Dimcthylpheaol
2,4-Dinermlolueee
2,6-drmcthylrophthalcuc
2 6-DhrtuTolalueno

2-ChIor045phihuIcrrv
2-Chluroplienol
2-Methylnophihaienc
4-'.leihyLpheuol
Accnaphlhenc
Acenophthylene
Authnocenc

Benze(a)an11lrene 5042 I 0031 2 0026 3 0001 J 0042 1 0CM 1 0052 1 0046

Bcnzo5s)pyrcnc 0046 J 0042 2 00) 2 0063 1 0046 1 000) 1 0052 J 0056 2

Benzn/b)lluunnchene 0011 1 0050 2 0046 5 01 1 0067 1 012 1 007 1 0064

Bnzcghi)peiyIenc 007 1 0053 2 00)9 2 0076 2 0074 1 00S 1 0052 J 006)
Oenzc/k/lluorauiheoe 0039 1 5024 1 0047 2 0125 / 0056 1 00-lI 1 0051
bcoto(clpyrcuc
Oenzolaorenone
biphenyl, L I

6is2-cthyIheuyIphthaJace
bln{Dimethylelhyllphenanthrene
CI -Cbn'Ocnct

C1-Dibeozorhiophenm
C I-Fluomihcnesfpyeenet
CI-Fluotenert

Cl-Nophhalertes
CI Phceanthcen&unt1veeen
C2 Chrvncneu

C2 DibenzoIhinphena
C2 Fluorenes

C2 Naphihulenel
C2 PhenaedyenSaethzMnnnn

C3-Cloyaena
C3-Dihenzoehiop6enes
C3-Fluorenm
C3 Naphlhalene5
C3-Phenanihrrnen/unihrwenm

C4-Chrynerlco
C4-Naphthalenes
C4-Fhcrrujiihreacssnlhraccecn
Chrysene 0042 1 0031 1 002 1 005 2 0039 1 0064 J 0034 1 004)
Dcnlnperie
Diheriz(a,h)authraeee 0024

Dihcnzuthiophene
Dibulyl Tin 0 092

Di n-bucyl phthal5/c
Dodecuanoec Aced

Fluorsaihenc 0099 1 0057 1 2111 -I 0000 I 0)L 1 009 1 01)
Flunrene
HneMhlorehenzerie
HenadeceneicAcid 5 IN 4 /N 4 /N 5 IN

IndcoofI23-cdpyrctie 005) 2 00-Id 1 0011 I 0061 1 0056 1 0013 1 0041 J 0040

Naplethalene
OcadecenuirAced 2 /N 1 IN 6 /N

perylenc

Phernuiilutnt 0026 0049 J 0022 / 0031

Pyrnne 0063 0053 I 0041 1 000 1 006 1 012 1 0014 1 0004
Tcrndocanoic Acid
Teoahydrodiethyl(ninthyl)naphlalene
TctnIiydrenlithaJrnc
TnbeulyI lee
TnmeehvIheeycIohwlWe

Noon
Qnthftein
I — Eueeth caine
04- Pemianon.nenidence otpneanimseal

- mallegreena pa kalograpa
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TABLE i-i

SUMMARYOF BASE NELITRAIJACID EXTRACTABLE COMPOUNDS DETECTED IN SEDIMENT
OUII, SEWAGE TREATMENT PLANT SLUDGE/INCINERATOR 4511 DISPOSAL AREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE. FLORIDA
Papa? ailS

Sample Idandllealian 50202 50203 50294 50205 SD2OS SD206 50206 50207
Simple Dale l1/l4/97 11/13197 1 I/13i97 11/14/97 11/15/97 11/14197 11/14/97 11/14/97

Analele Daplicata

DNA. Imp/bo)
1But1ociyI1benccnc
(diincihylhexenyL)btnzene
(dimclhylhnyl)beaceat
(PenrylhepiI benztne
I ,2,4-Tiichlozcbenzent
I Medwlnapliihalene
I-mcihylplicnsalltietii
2 ,3,$mmeihylnaphilialcnc
2 4 6-Tnchlercplienal
2 ,4Dic01a.ophtnaI
2 4-Dimeihylphenol
2 ,4-Dinilralnlucnc
26-dimcihyIahihaIcnc
2,6-Dmiiralalucnc
2 Chloionqhihalene
2 -Chlamphenal

2-Methylcaphihalerie
4-Melhylphcnol
Acanaphihenc
Acenaphihyleria
Anthncent 0024 3 004 5 004
Benza(a)anlhflccna 0059 1 0024 J 0070 1 0059 3 0063 000 5 0074 3

Benza(a)pyetac 0049 5 007L 5 0066 5 0067 3 0091 3 0006 5 0079 3 015 5
Denza(blfIaOplIlllcne 0099 I 0074 5 014 5 0001 3 013 1 013 5 OIl 022 3

Bmzc(1ii)petylena 0007 1 312 5 0064 5 0079 1 0096 1 013 J 0L2 5 019 3
Benwkj11aornoi1icnc 0007 1 000 1 OIl 1 015 3 0037 3 013 1 022 3 014

beno(eJpyrcnc
Benzaflucrenonc 6 IN
biphca5l. I I
b.(2-cthy0ic.y1)phthaJa1e
his/Dimcihyleiliyl)pheaanilotnc 0 SN
CI-Chvyaenco
CI Dibeazothiaplteam
C1-Fliicranchcncsipyrnica
C 1-Fluocenca

Cl-Naphthaleaa
C I-Ph nintliotpm/anhluuoeiia

C2-Cbiyscnm
C2 Dibacothiopheam
C2-Fluorenna

C2-Naphlliaienca
C1 Phco nllitcnn/aullu at!
CS-Cloy-scam
C3-Dibenzolhioplieam
C3-Flaorenm
C3-NaphthaJcnes
CS Phenanihrenct/anilinccacp

C4-Chiyucnca
C4-Naphthalenm
C4-Phanauthrec&antbiaccnes
Cloy-acne 0042 1 0044 5 0042 1 0093 1 0039 1 015 1 015 J
Dcslapcnt 10 IN
D,beaalu,b)aaihiaccna 0036 1 0041 J 0033 1 003 1 0043 3 0045 1 006 J

Dibtitoollciophene
DthulyI Tip
D.-n-butyl phibalaic
Dodecanoic Acid I IN 3
Fliiaranthcac 016 3 034 1 023 J 021 1 025 1 020 5 020 3 032
Fluorena
I-lecacliluitbcirzent
Henadecenan Acid
ladeno(1,2 3-cdlpyrenc 0062 3 0092 1 0072 3 0067 1 0002 3 OIL 3 DI 1 015 3

NaphthaLnmn
Occaiccenoic Acid

peyleix
Plicaaiohrcac 0020 5 994 3 0055 J 0007 5 0044
Pyrenc 01 J 014 5 014 1 014 1 014 3 016 J 014 1 034 J

Teuadecaaaic Acid

Teoabydutdicsbyl(meiliylluaplstalnit
TenhydronhlhdiaLena
Tnbulyl 1*9
Tnmelhyllricyciclicalaac

Norm

o - Eaamed vaiaa

31 - Prwuowwa ev.dmtealpino,caatnanS
mg/kg - milligtno par Iulognm
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TABLE 2-2

SUMMARYOF BASE NELITRAUACm EXTRACTABLE COMPOUNDS DETECTED IN SEDIMENT
Oh-i I SEWAGE TREATMENT PLANT SLUDGE/INCINERATOR ASh DISPOSAL AREA AND MILITARY CANAL

FORMER hOMESTEAD MR IORCE BASE. FLORIDA
Pnoe of 15

BNAi 4mWkg)
(BuiyIoclyl)bctizcne
(dimetyI!eni1bciucice
(diinctlevIOn yl)bcnzcnv

(Pcctylheplyllbenzcoe
I 2,4-Tnchlorobceizciw

Melhylnaphrlialene

I nicthylphrnI6rne

233-icimci/iylniphthaicnc

2,4 6-Tnchloroplicnoh

2 4-Dictilorophenol

2,4 Dimechylpoenoi
2 4 Dioirroioluarc

26 dimctlwliraphihaLene
26 D,nilroiolrienc
2-ChIomnhihaJeot
3 ChlceoØenol
2 Methy/oiphihaicoc
4-Merlrylpheool

Acenaplilbene
AcanaphcIrIr!000
Anlhroccre
RaiziNa)arnlrsiccne
BCOZO(a)pyTenC

Seeitob)0uorirnhcnt
Oenzo(g Ii i)pcey/ene
Baitolklflocenoihenc
benzc(ejpyrene

RtncflOuore000t
biphenyl 1,1
bis(2-ethylketyl)phihaiaie
bit Drmnihy!ethyL)phenanibnne
CL Chcysenen
CI Dibt005thicphcncc
CI -FlucranikenSpyrenen
CI-Fluorenen

C14.zphthijenn
CI Phenanorrenafunihcrena
C? Chcnenen
C? Dibenzclhicphena
C2-Ftunrcncu
C2Naphthalenen
C2 Phenaniltrnn&anchrrcnen

C5-Chrynencn
CiDibnn2acbiophenen
C) Flucinna
C) NaptiulcaLenen
C) PhcnanrhrcnSunihncene,
C4 Chiyueeen

C4-NaphchaLenes
C4-PhenanchrenenJanthrcntn

Chcyucnc
Denlupene
DibenolLhanLhuxene
Droccanthicplrcin
Dibulyl liii
Dc-n bwyI phihilnie
Dodecannic Acid
Flauronchane

Flunirne
Heaxhlncobeuzene
hleuadeceuoic Acid
Indanu( L ,2,3-cdpyrcne
NaphilinJene
Occainccnoic Acid

pnr3'leTie
Phenunthrecic

Ppenn
Tennalecznoic Acid

Tenrdieihyl(menhyllnaphtuLenn
mwnhy&unaplithiltiie
Inbutyl tin
Tnmethylbrevehobentxee

Nnen
Quihlmi
I • Es riles
14- Prmunclmve eeidmece o(waenueaFmnW

mg4 - milligeren pa hilnvn

3 0059 J 0060 1
0094 J IL I

3 021 3 019 J

I II? 1 016 2

1 0013 1 0063

Simpleldendllnelnn 5020$ 50209 SD2IO 50211 SD2I1A 002110 50212 50213
Simple Dole 11/16/97 11/10/97 I0/15i97 11/15191 lI/19i97 11119/07 11/15/91 11115/97

Aie'lyIe

0045 I 0032 1 0133

13075 1 0091 1 013 1 Oil I 014 2 II)
0054 J 007 1 0073 1 0071 1 OIL 1 III
0t2 1 015 J 013 1 0th 1 03 1 02
014 1 014 1 014 3 015 1 015 1 016
0070 1 005 1 0032 3 009 1 0092 J 016

0014 1 0001 3 Oh 1 012 3 013 1 014 1 0007 1 0075

0041 1 0043 3 0049 J 0034 1 005 1 0039

0076 1

030 1 022 3 03 2 052 J 056 1 049 022 1 016 3

01 1 Ii 1 DII 1 013 1 013 1 015 1 014 1 011 1

0043 2 DII 3 0093 1 0052 3 0066 3 0041 1 0036 1

016 1 015 1 022 1 024 1 029 1 034 1 016 1 012 1
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TABLE 2-2

SUMMARY OF BASE NEUTRAIJAC(D EXTRACTARLE, COMPOUNDS DETECTED IN SEDIMENT
OU- II. SEWAGE TREATMENT PLANT SI.UDGE/INCINEBATOR AS1I DISPOSAL AREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE, FLORIDA
Paae9 oils

Sample IdendISc.lIon SD2l4 - 5D2I5 5D215 5D2I6 50217 5D218 3Dfl9 5D220
Sample Date 11/1997 II/I5/97 11416/97 11/15497 11/15/97 11/1997 I 1/15/47 11/15/97

Antlyte Duplicate

B'Aa (mg/kg)
Ilutyloctvl)battzaflc
(dimat hy Ike a cay Ilbetizette

Idtmeihylheiy I(baacant
Peety Ihep ty Ilbeazeac

1,2,4 Tna0larobcrizcae
I-MeihylaiphthaLene
I metleylphaaaitthieae
2 3,3-rnmelhylaaphthzinc
2 4 6-Tnchlaeaplianol
2 4-Dichlaraphenal
2 4 Drmatltylphenol
2 4 Dtntmoialuene

2.64nttethylnhtIi4JenC
2 6.Dinittataluenc
2 Chlaa2naphthalerra
2.ChlaraphenoL
2-McihylriaphtbbLeae
4 McIhytphenal
Acartsphthcae

Acetiaphihylerte
Anthmceae

Benza(almllncenc
Benta/alpyrene
Bcnz$b)Oaurairlhcne
Beaza(g,h i)peevlene
Benzo(kjflaaranlhcne
benza(ejpyrme
Benzaflaaranona

biphenvl 1,1

busi2 cttrnltrceyl)phthalaxe

bit) Dimethyletbi Ilphenarnhrene
CI -Ckrytanet
CI Dibenzot/iiaphe'nan
CI Fliiaeaatbeneapyranm
C 1-Fluorenco

CI Niphihalenet
Cl Phaeaoth;naathracenen
C2 Chayaenm
C2 Dibrtzathiopltcaa
C2 Flaeteaet
C2-Naphthaleaen
C? Phenanthren&anthruccncn
C3 Cheysirnea
C3-DtbenzaIhiap/ienrn
C3 Fluorena
CS Naphth&cnca
C3-Phenaailizenes'aathncncs
C4-C0rvaatren

C4-NaphtaaJenea
C4 PhensnIhrariaafaaIhtctiea

Chaynene
Danlapeac
Dibcn4aiilaathracene
Dibenoolhiaphcrit
Dibant Tin

Dt-a bat/I phihalate
Dodecanoic Acid
Floor piatheac
Fluartine
Neaacblatcbenzeac

hlctadecenoic Arid
lridcnc( Il 3-cd)pytena

Naphlhalene
Ocradeceanic Acid

petylerre
Pheaanihtcne

Pytene
Tetradeanmo Acid

Tatrubvdiadiathyl(methyllaaphoa)eat
Tetrohydeeazpbrhalmte
Tnbutyl Itt

Tnmerhylbtcytla)teptvre

Nalea
QoobOat
1 Eaamitod caloe
H - Pomompave eomda.ae afpnMaateiaI
mg/kg - tnillignmn pee kalagrmn

III) J OIL

017 1 003
072 J 02)
022 1 011
0042 3 011

DII 3 015

0067 $ 00)5
02) / 024

14

0024 1 0024 1 0054

.1 0000 3 012 J 00! 1 000 / 013 3 0092 1
3 0071 J 014 1 016 3 013 3 0092 2 LII

3 017 3 03 $ 02) 3 025 3 023 3 032 1
3 014 3 024 3 OIl 3 014 J 02 3 010 3

0091 3 012 / 01) 3 0073 3 014 J 0073 3

01 J 012 J 0076 3 OIl I 00/3 3 001 3 011 3 0042

0067 3 0077 3 005 3 0069 J 0063 3

042 3 053 3 041 3 044 3 047 J 023 J 093 020 3

3 012 3 010 .1 013 1 012 3 019 3 016 3

1 0046 3 0064 3 0077 3 005 J 0096 3 0035 3
018 3 024 3 010 3 010 3 021 1 02 3

4 374 3 IN III IN 6 /N 6 374
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TABLE 2•2

SUMMARY OF BASE NEUTRAL/ACID EXTRACTABLE COMPOUNDS DETECTED TN SEDIMENT
OU-1 I. SEWAGE TREATMENT PLANT SLUDGFJNCINERATOR ASH DISPOSAL AREA AND NITL1TAR CANAL

FORMER HOMESTEAD AIR FORCE BASE. FLORIDA
Pege 10 or is

Sample Idendflcstiari SD221 SD222 SD3OI 30302 50302 5Db) 50304 5D401

SamIe Dale 11116197 11/1997 11/1697 10/16/07 11/1997 11/1997 11/16/97 il/i6/97
Anemic Dapilceic

DNA, {mWko}
/Diitylnciyl)bncre
(dimethylhencnylibenzene
(diiocthylheeyl)btaztne
(Pennylheptyl)bcnzenn

I 24-Tnchlorobcnzcnc
I-MnlhyLnaphlhalcnr
I-meiliylplicnanihcene
23 3-rnmeylnwSthalane
2 4 6lnchlnncçienoi
2 4-Dicl4om9lienGI

2 4-Dimnthyiphenol
2,4-Diniicoiolucne
2 6-dimclhylnaphlhakne
2+6-Dinilroioluene
2-ChlornnhLlialene
2-Chlaroplienwl
2 MenhyInph1halecic

a-Meihylpltcnal

Acenaphihene
Accaapliihylene

AnIhccnc
Benza(alanihiacene
Bcazo(alpycenc
Bcnzo(blfluaraciihene
BcnMg,h i)pciylcnc
Benwllclflaonnihnne
beincc(ejpyrene
Benwllucrenone

bipiicnyL P P

bin(2 eihylhetylpplnthaiaie
bis(Dincthy!cthvI)pltcaacihrcne
CIChiynec
C1-Dibcnacihinphenc
C1-Flaannihenn/pyceecs
C1'FLaarenea

CI-Naphlhalciiel
CI .Phenarnhcen&anlhnceiiea

C2-Ciaynencs
C? Dibcnzolhicphenen
C2-Flanrcnes

C2-NaphthaJcnen
C2 Phenanthcecm./anthienn
C3-Clcyncnco
C3-Dibenzcdiiophcnm
C3 Flanrcnci

C3-Naphcoalenm
C3-Phcnarn1wmes/anthrenn
C4 Cluynnes
C4-Naphclialeiien
Cd Phnnanthcen&anlhrsctnet
Cheyenne
Denlapenc
Dibcniz/a,h)anthreneic
Dibnnaatltioplienc
Dibatyl Tin
Di ii huiyl phihalaie
Dodecanoic Acid
flnnrtiihenc
F:aorcae
I4nachLnrpbtnacne
}leeadecenaic Acid

Indeno(1 .23-cdlpyncne
Naplithalene
OcI6JeccnGic Acid

penylene
Pbcnanllirenc

Pyrene
TdUccanoic Acid
Ten60ydradieiiyllmethyl)nwblaIcnc
Tcoiiiydconwlithalcnc
Tnbnnyi no

0053 1 0034 1 0056 3 0039 2
0153 2

0001 I Cii I 037 1 022 2 014 J 014
ii 1 023 1 024 3 014 3 014 2 015
113 1 044 1 043 3 055 1 022 J 239
1113 2 023 1 037 2 037 3 024 3 029
0003 3 012 2 02 3 015 .1 014 1 015

0036 1

2 014 J 015 1

2 016 2 010 1

2 032 1 94 1

2 020 1 026 1

024 3 024

Noin
QushOm
1-Sinioioiivihe
N. Piannisivncnldeneaflnadico nfmaniol
mØ' miiligccs Pen kilcgnin -

7 /N 3 254

I /N 3 /N 4 154

0069 1 015 I 029 .1 021 1 053 3 013 3 017 3 020

0045 1 0007 3 013 1 aU i 0094 1 0096 3 OIl 3 0096

0074 1 033 1 054 020 1

034 3 00 3 IX 7 3 063 3 09 060

OIl 3 01$ 2 031 1 032 3 022 J 024 3 023 3 024

0040
015

3

1

0092
035

1
1

024
061

3
1

014
031

3
J

0092
039

3

3

0077
033

3
J

0005
061

3

3

0076
034

0 06
/N

12
10 IN 10 IN

1 13 12
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TABLE 2-2

SUMMARY (SF BASE NEUTRAIJACID EXTRACTABLE COMPOUNDS DETECTED (N SEDIMENT
0(1-li.SEWAGE TREATMENT PLANT SLIJDCFJINCINCRATOR ASH DISPOSAL AREA AND MiLITARY CANAL

FORMER hOMESTEAD AIR FORCE BASE. FLORIDA
Pin 11 or 15

Ssmph !donoflndnri SD402 SD-lOS 90403 50404 50405 5040.1 SD407 SD409
Simple Dii. 1/16/97 11/16197 I h/(&7 I (/(6/97 11/16/97 11/16197 11/10/57 I (1(3497

Ammiiyte DtiIioIo

fi74As 1mg/kg)
(BuiyloctyIbcnzommt 4 IN
(dimoh15ccotyI)bcnccnc
(ditncthvttnvl/bcnamit
lPtcilylhcpryl(bemmzmo 4
U 4-Tnchlctcbenzcnt

-siethylnwhthaIeiw
1-mcthylphcnatthretc
2ii tnmethylniphlhilono
2,4 6-Tnchlorophencl
2,4 Dmchlorophcnoi
2 4 Dimmitihylphonol
2 4-Dinmtcnlolocflc

2,6-dimethylnaplclha(cmic
2 6-DinmttoioLoonc

2 Chloromiiphihaleim.
2 Chlomvchcnoi
2 Mcmhyinaphilialenc
4-Mcthvlp5cool
Acenaphihtutt Oil 1 005
9ccmmiphihylmimmz 0024 1 0 046
Anulmirne 0031 3 0045
Bcumzo(i)tsllurnccnc 0055 J Cli 3 0(5 1 0(3 1 02 J 0(5 1 025 .1 0!? 3
Benzc4a(pvmeno 0(3 1 0(6 J 019 1 0(5 3 024 1 015 1 02 3 02
Bcnw(b(000la4hcnt 0i9 1 035 1 037 1 029 J 055 2 033 1 041 .1 079
000wlg,04)pemylemlt Oil I 022 1 029 3 025 1 033 1 019 1 024 I 026
Bmaclk)flooncthtne 0060 1 012 1 014 J 019 3 0(9 3 0(2 1 023 1 011 3
benzo(epyrene
Bcnzoflocitmmison

bipbeumyl, 1,1

bio2cihylhe.vIlphliiaJaue
biciDimothylemltyl phenaniluimint
Cl -Cbeyicnes
Cl Dibcnzothiophcnn
Ci P!uonnthen&pyrenen
Ci FIuao'rmmco

Ci-'bihaienm
Ci Phenanubrcnes/anthraceoes
C2 Chrvmcncn

C2 Dibenzothucphenes
C2-Fluorcnc,
C2-Saphubalemma
C2.Pihmonn/oithncemmm
C3-Cbtysenes
C3-Dibcntothinyhtmim
C3-P1tomenemm

C3-Naphubalena
CS Phenanthrccmm/anlhraoeilm

C4-Chmynenn
C4-NhihaJcna
C4-Fhonanubiec&aamu0cena

Cloynonc 0079 1 015 1 016 1 013 1 02 1 014 I 02 1 017
Dalopeno
Dibcnz/a.hooihmccno 0035 1 0072 1 0070 1 0069 J 01 1 0060 1 5075 1 (5009
Dibcnzouluuophonc
Dubulyl Tim.
0.-n-bowl phcbalaie
Dodccvmnmc Acid
Finoronulunoc 019 J II 090 039 1 059 1 045 1 (2
Fiuorcmmc

Ilemaclulocobepzone
Jiumadeccinic Acid

indemio(12.5-cd)pyremmc 0090 1 017 1 022 1 019 1 029 1 017 1 Oil 5 023
iulwiilhaJcne
Occadecenoic Acid-n4
P!mcnamuthcene 0035 I 0074 J 0055 1 0056 1 9099 1 014 I 0079 1 0042
Pymmme 012 3 006 050 033 1 051 1 033 1 06 I 040
Temadecaoomc Acid

Tonnlmydindieth5l(mcthyl)naphcaJcnc
Tenra1mydmmn.btha1coe 5 IN 10 IN 9 flO 2 IN
Imibulyl mimi

Tnmethylbmcycin6eetnmc

Rolesrm.
I — EanaS uolma
4 - Pmwmm$mvnuvteo4mmce uf seed
mg/bg - mulligmtnu pci bjlogmrn
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TABLE 2.2

SUMMARY OP BASE NEU FRAIJACFD EXTRACTABLE COMPOUNDS DETECTED IN SEDIMENT
01/-IL SEWAGE TREATMENT PLANT SLUDGFJINCINERATOR ASh DISPOSAL AREA AD MILITARY CANAL
• FOILMER IIO%IE$TEAD AIR FORCE BASE. FLORIDA

Pin 12 of IS

B7JAa (mg/ha)

(ButyLociyl}hee7ctt
(di mcLhyLlite cey I )bcnzene

LdimethyLhetyLlbanccee
(Peniylhcpiyl)bcnzene
12 4-TnchImcibenzenc

I MtihyLieiphtholcnc
I methytpticnwihcene
2,3 5 inmeihyInhiMIetic
2 4 6-TrlcliloroplicooL
2 4-Dichlorophenol
2,4-Dimcrhy!plreool
2 4-DroirroloLoroc

2 6-dreoeihyleaphrhaLcoc
2 6-DuoitroLoLucoc

2-CO Lcoeophiha/coc
2-CliLorophenoL
2 MahylrophthaJenc
4-McLOy phenoL

Aceodfllhcnc
AceoaphthyLcne
Mihcocee

Senzo(aLwLlrrateoe
Bcozo(i)pynee
Benzo(b)Ooeonnihene

BorneO; Lu/peryleec
Beozo(k)Iluortithcne
bennofrlpyretie
Bcnzofluoreoonc

brpheeyl 1,1

brs(2-cthyl1rrcyIp1rihiJoic
his(Dumetl,ylethvl}pheoanthreoe
CL Cto7oeoco
CL DibcozoIhiophcrieo
CL FLtsonoLheoes/pyreocs
CL -Pheorerics

Cl NaphLhaLcocs
CL -Phcntithttoethrycqia
C2-Cloysceco
Cl 1/be orLiiophenas

C2-FLooeerrcs

C2-NophihaLtnei
C2-Plcnaolhzcn&anthrxeiree
C5-Cbiysoics
Ci-Duberrzodricphena
CS Fluotenco
Ci Naphihajcnm
Ci-PhcsaeiheeoSaniraenes
C8-Closocrrc,

C4-NhtheJesa
Cd Pherooethrnro'onlhncencs

Chrysone
Deolupent
Dihcn4uji)uoihrMene
Drbcrozothrcpherio
DibutyL Tin
I2i-o-butyl pOthiLaIc
Dodcaooic Acid
F1rucnolhcno

Fluoreric
Hnac/d010btoIene
Hcialecencic Acid
hrideioo(L 23-cd}pyftnt
NaphihaJene
Ociadcccnoic AceS

pciyLcec
FlicnanLhrvne

Teoadccs'ro'c Acid

TcnhydiodiethyL(rncthyI)oLiiiLene
TenLiydsou4irb1Jcne
Tebucyl on
TnmnhyLbicreluoepranc

Macon

Qvthfia,
-F4WiS robit

14 • Pencocipanecn4aco(pence of mao-rd

milligearu pet kilofloc

0043 I 0039
020 J 055

Simple IdentLflcilLuo 90409 SDII0 SD4LI SD412 SD413 50414 50415 50416
Simple Dice I I/18e97 I U1PI97 I LrI6L97 11/18197 11118197 1 1/IL!? 11/18/07 I VlSI!?

Arcilyci

3 IN

013 2 0L7 J 016 017 J
025 2 0062 / 02 5 025 3
07 047 L 075 094
033 2 016 / 026 1 056 2

066 010 L 046 772

OLL 3 0L7 2 012 2 014 5 OiL

OIL 5 0067 2 0096 L 015 J 0095

034 I 039 2 043 06 3 001

IN

05 1 017 2 025 I 033 2 026

2 0079 3 01)47 2 0052
/ 037 054 4 043

/N

6 IN

2336 2 004 2

021 / 014 3 01 1 016 3

025 3 0(6 3 DL J 0L9 I
066 052 021 I 037
052 3 022 2 017 2 029 3

017 3 515 3 012 2 019 3

3 012 2 0067 3 016 /

1 0069 1 0052 2 0017 1

043 ,1 034 L 13

1 019 2 014 2 021 2

I 0052 1 0054 2 0045 1

J 032 J 020 2 046 1
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TABLE 2-2

SLM%OARYOF BASE NEUTRAL/ACiD EXTRACTABLE COMPOUNDS DETECTED IN SEDIMENT
011-I I SEWAGE TREATMENT PLANT SLUDGE1iNCI7ERATOR ASh DISPOSAL AREA AND MILITARY CA?AL

FORMERHOMESTEAD MR FORCE BASE. FLORWA
Pate ii o( IS

Simple ldendOcitlen SD417 5D417 5D410 50419 SD-ISO 5042! 00422 5D423
5anlt DiD I 1/10197 11/16(97 I 1/13197 11/11/97 11/13/97 11/19/97 111001/97 11/13197

Analnce DapIic.lf

tAM /mgikg)

lButvIoctyl)benzene
(dirn0100lhtntnyL)btnzcnc 5 574

(dincihylhenvl)bcnzcnt 3 IN

(Pn>11ptyI)benzeie 3 SN
1 ,2,4-Tnchlnrabcnnnc
l-%1ethyInhthalene
L-methylphcn01idircnc

2 3,3-inniethylnaplillia0cne

2.4 6-Inchlorophenol

2 4-Dichlnrophenol

2 4-Dimenlryiphenol

2,4-Diniflonoluenc

2 6-dimen1iyInhtLnaJene

2,6-DinpnnonoLucnc

2-ChlcnoniphnhaLenne

2-Chlorophcrnol
2-Mnhylnaphtlnalene

4-Meihylphcnol
Acennnphthene 0 I

Acenaphlhylcnc - 0079 1 0014 1 0047 5 004
&nlhricenie 011 3 002 ,1 016 J 0001 3 0029 3

Oenizo/a0arnbraccne 013 2 019 J 014 1 21 015 3 1 054 019
Bcnoo/alpyrene 013 3 017 5 012 1 4 010 J 002 056 010
Benzo(bjLluonazs2ncnc 020 3 031 3 027 3 22 036 12 096 043
Bcnzolg,hilpcnylene 022 3 028 1 019 3 099 022 1 067 049 024 5
Benzo8kllloonnnlicne 013 1 018 J 011 3 14 01 J 966 037 015 3

bcnuo(c]pyrene

Benzoflungnone

bp1ienyI, I
bizl2 cnhYIhccyIphihiJ1ic

brn5Dimei1n4ethyllphcnailthnnne

CI-CIlnylenies
Cl Dibenzollninpheoen
CL FlumnnLhenes/pynenes
C 1-Fluomenco

C l-NiaphihaLeneo
C I-Phenanulncenco/inlLnotenn
C2-Chnynenen

C2 Dnbenozoihiophencn

C2 Fluamenen

C2-Nuphl/nalcntn
C2-Phenanlhen&antLncenen

C3-Chiynemna

C3-Oibenznthicphcnieo
CS Fluomenno

CS Naphlhulenco

C3-Phonunihrena/anthrxena

C4-Clmnynenco

C4-NaphihaLenen
C3-Phenuoihenoes1uoiLnrcnco
Clnnvacine 017 1 014 3 01 1 099 013 3 067 069 017 5

Deolupcnt

DibcnoAu.hluntlnncene 0071 1 0092 1 0063 I 04-1 1 0073 / 027 1 02 1 0070
Dibcnnothioplitnc

Dibulyl Tin
Di-n-bunyL phihalune

Dodecunnoic Acid
FluomnrnSmcnt 099 II 041 1 14 0)4 73 394 034
Flnonene 0077

liculchloeoheniene

HeatlecenoncAcid
lndcno(l2,5-cdpyrcnic 010 023 1 016 1 00 019 / 054 1 048 02

NnphlhaLcnn
Ocianlccenoic Acid

penyten:
Phenuinnlucre 0039 1 0052 1 0046 1 022 1 0053 / 06 017 1 015

Pymene 03 1 051 / 035 3 14 031 17 066 036
Tenideconoic Acid
Temmhydmodnenhyl(n,eihyl)naplilalene

Teolhydnon4plidnalcnc 4 /74 4 304 3 iN 3 374

Tnbocyl tin

Tnonciylbieiclohenlre

Nulen.

QuilsOat

- Eid.casod cohen

34 PnnnammuenSmaca nI crenace ntminacl

- nmn.Ilngnrnn pa kilngr
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SUMMARY OPBASE NEUTRAL/ACID EXTRACTABLE COMPOUNDS DETECTED IN SEDIMENT
OU.I I. SEWACE TREATMENT PLANT SLUDGEINCINERATOR ASH DISPOSAL AREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE. FLORIDA
Page 14 oilS

Simple Ideetlflestlon 50424 50425 S000I000 00002000 50003000 50004000 50005000
Sample Diii I 1119i97 11/19197 10/19/90 10115190 10/15/90 19/10198 10115/98

Anilvie

97/As (mg/kg)
(BuiylociyI)bclizeiic
)dimeihylheoenvl)benzent
(dimelhyI000yl)brn2ciic
(Pt ylhcpiyl)bcizeinc
I 2 4-Tnchhoicbenwie
I Methy)iiapkiholene

I -mnhylphtnrthiene
2.3 5-tnmcThyInhihaJciic
2,4 6-Tnchlorophenol
2,'I+Oichloiophcncl
2.4.Oimtiliylpkeool
2,4-Diniflvlolociic
2 6-dimel1iyInhiha1ene
2,6-Oiniiiotolnsnc
2-Chlcecnaphihalcne

2 COlor .Mc' I

7 OIc'6. A
4Mc))))pbcii,i
Acenapluece
Acnpih'Ic'ir
An#incerc

Beezc(a)sitihncc'ic
Beiizo(a)pucezie
BCnZO(OiSLI 'fl'
Bcncc(g ii /1-
Bcncc1k)l1uu'1Mncnc

Ociizo(ejp>rcne

Benzo/limrcnonc
biphenyl I 1
bi442 cihyllieoyllp'iihtaxe
bWDimeiknleihy i)p)ienarnlicenc
CI -Chryscoco
CI-Dibcnzoihiophcnen
C)-Fluoianthenes/pyrenm

CE-Fluorena
C I-Nnphdialesrm

CI Phenanc)trns'snrlncciia
C2 Chryscncs
C2'Dibnnzoihioplien
C2-Fiuorenm

C2-Naphihnleism
C? Phcrtunthrcnnndiiiihrnccnm

C? Chiysenco
C3-Oibcnzoihiophcnci

C) Fluorenen

C3-idqhrluJnnm
C3-Phcnmiilucn&andiraccem

C4-Cluyocnen

C4-Nnphihalennn
Cd Phciimcohxcn&uuihiaccnen

Cloysene
Denlupeile
Dibcnila,blanihiacene

Dibcrinoihicpheuc
Dibuiyl Tm
Di-n-buiyl pMhalmc
DcdecasioicAcid
Fltiorinzichcne
Fluoreric
Henuchlnrobeitumie
Henodecersoic Acid

lndenc( I ,23-cd)pyrenc
idapliilialeise
Octadecencuc Acid

pitylene
Plsenanthrens

ftne
Teiraduonnoic Acid

Tetmliydrudiechyllmethyl)oapflsalense

Temaliydeonaplithalmtc
tnbuiyl ito

0031 3 0049 3
OIl 1 02 3
010 1 023 3
I) 34

24
07
10

302 I)

12 21

039 3 055 1

016 J

6 N
31 54

003) J 0021 1

09 17

072 J 023 1

24 43

0024 1 0009 .1

007 .1 0012 1

01)48 / 00)5 1

0049 1
01)34 / 001

004 1 0011
0)9 J 0030 1
0096 / 0029
0053 1 007) 1
0070 1 0010

0004 / 002 1

004 1 002 .1

0031 / 0013 1

09 35-
005 J 00)0 3

0023 1 0014
012 1 004 1

Nolea:
Qunlilimi
1- EaamsolrUue
Id Pi'mip6vnev4nofçneofmaaiuI
eigik3 milligronu pa kslognm

IN

003 / 00)3 1

0019 1

0032 1 0014 /

0034 1

0079 3 0022 1

5 IN
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TABLE 2-2

SUMMARYOF BASE NEUTRAIJACID EXTRACTABLE COMPOUNDS DETECTED IN SEDIMENT
01111. SEWAGE TREATMENT PLANT SLUDGE/INCINERATOR ASH DISPOSAL AREA AND MILITARY CANAL

FORMER hOMESTEAD AIR FORCE BASE. FLORIDA
Fog, IS of IS

Sample IdenlIlicailon 204 207 200 \110102 MIOIOJ
Sample Dale

Anolyre

BSAs Img/6I

IBuci1ocivIbcn2cnt

ilimcihylhennyl3bnnnne
ldlmcihcIkcnyI)bcn2cnn
(PcnMheprvljbnzcne

I2,4-Tncbtcccben2nne
L.MntIIyInRihlhnIcnn 00046 3 00021 0 00071 J 02399946
I mcihylpbuiarnhinnc 00017 00026 00072
23 5-inmnlhyInaphilnJcnt 00327314
2 4 6-Tnchlcrnphcnnl
2 4-Diclilorophcnal
2 4-Dimeihylphcnnl
2 4-Dinittotnlunne

26-dimcthytttaphlhuJcnn 0 3203 00061 00220 0 1501041
2 6-DuultotoFuene

2 Chlcrnnaphthalcne
2 Chlnrnphcnol

2 Menlty1nhthnJcne 0 3057 2 00029 0 00032 1 06179105
4 Mcl6ytp6nttol
Acenaphuhenn 00044 00020 00023 3 0 5707974

Accnu1ihuhwlnnn 0 0046 00033 0 0040 0 043 755
Antheacenun

-
0 007 00050 0 005 0 2463941

0cnzuu4aanthciccnn 0 041 00363 0 0461 0 0523

Bennulalpytone 000(1 00434 01005 0 04077 0044(033
Onnmo4b)lluonnrltenn 019 01619 0 2001 0 12074 0373126
Bnnno(gji i)pcrylcnn 00943 00659 0 1086
Bcnzu(ltjlluoronOenn 90646 0 0469 0 1151 0 03356 00474363
bcnzo(cjpyrnnc 00439 00317 01046 010747 00317743
Bcnzut3uucencnc

buphenyl II 00025 00016 00020 0 1103260
busf2 nthylhcnvllphlltuluic
bus/DIuncthyIcthyI)p6nnthrene
CI Chrynennun 0 0569 00349 00546
CI Dub,nuzothuopbnnen 0 0051 0 3037 00079
CI FlucractlrcnSpyrcnci 00524 006 0 0654
CI Fluorennn 00033 1 00029 1 00051 1
CI NapIiIhuIcnci 00102 1 0005 1 00059 J
CI Phenunclnrenes/authnccne5 00176 00109 00102
C2 Chnncnnn 00907 00240 0 0479
Cl Dubenzclhuuphcnn, 00125 00(21 00113
Cl Fluutcnci 00(99 00140 00190
Cl 9whl6alnmnn 00226 00106 00193
Cl Phenanthenics'unn6nnne 00303 00209 00411
C3-Clnnena 00099 00172

C5-Dibcnwchnoplnenen 00347 0024 0 0262
C5-Fluurnnrn, 00237 00393 00423
C0-NhuhaInnrn 00114 00104 00211
CO F6cnannturcn&inthmnnenen 00551 00039 00476
C9-Cluyscna 00012 00303
C4 t4u6u6alencs 00105 00051 00122
C4-Pticnanthr,n,Wanthncenen 00513 00420 00502
Chrynene 00635 0 0464 00849 0 04659

Dcnluprnc
Dubcn4ah)ncthrxnnn 00190 05154 00236
Dubenzothuophrnuc 00022 00812 00020
I2uburyI Tin

Di-ur bulyl phihulanc
Dudccanuic AciO
Flunrnnnticnnu 00074 00748 01594 0 13604 24179637
Flunrenc 00025 2 00021 00027 06062794
Hcaachlcrobcnaecc 000015 1
Heaalcccnouc Acid

lundcno(l2.3-cd)pyrnn, 00974 00708 0 1153
KIaphchulcne 00146 00111 00119 02016074
Ocu46cccnoic Acid

peclnnc 00171 00117 00222
Plenuuihnnr 00145 00145 00171 000575 1531935$
Pyrenc 90131 00176 01046 005212 05239345
Twmmerietc Acid
TerenhydwdncthyI(nnethyI3nahtalcne
Tcn-alnydcnnaphthalcnc
TnbuIyI on
TnmethyIhucycIu6unc

4aion
Quah6mn
-EnmI nidun

N Pnmuzmwnnuv.4unccnfrwaacze1mSmt
ingftg - mulluontnn pa tlngnnn



Homestead AR # 4045 Page
171f

281

TABLE 2-3

SUMMARY OF ORGANOCI-ILORINE PESI ICIDES/POLYCIILORINATED B1PHENYLS DETECrED IN SEDIMEN r
OUI I, FORMER SEWAGE TREATMENT PLANT SLUDGE/INCINERATOR ASH DISrOSAL AREA AND Mliii ARY CANAL

FORMER hOMESTEAD AIR FORCE BASE, FLORIDA
Page I oils

Sample idenlificalion
Sample Date

Analyie

0U9-SD-0011
12109)93

513-0111

411/95
50-002
5/24)95

513-003
5/24)95

SD-004
5/24/95

LFI9-SD-0001
1211/95

Wl'23-SD-0001
12/1/95

WP23-SD-900
l2/1/95

I

OC PestIPCBs (mg/kg)
Aldne
alpha endosulian (Endosulfao I)
alpha-B I-IC

alpka-Chlordaao 005 N 0 0073

alplaa-Chlordenc 0 07
ArocIot 1254
Aroclors (Total PCBs)
beta Eudosulfan (Endosullan II)
bela-BIIC
beta-Chlordtoe 0011 1

carbophenothion 0 92
Chlordane 0 039
Clalordeac
cia-Nonachior
Ducidna -
gatnrna-BIIC
garuma.Chlordane 018 00056
garuma-Chlordcne 0012 1

NCR -teehaucal

Hcplachlor
Heptoachior epoxude
Murea

op-DDE
Oxyclulordanc 0011 N
4,4'-DDD 00018 ii' 0002 J 000059 21'

4,4'.DDE 013 0002 1 0173 00081 00021 11' 00011 Jr
44'-DDT 0025 1 00015 2 0003 J 0001 11'

Foxaphent
Trans Nonachlor 0057

Jlertalcldes (mg/kg)
2,45-Tnchloroplueauoxyaceuic acud +

Ducamba

Sulvea -
Noim:
Qualifuas

- Esutinautal value

N — Pvaumpunecidcncc of presence oimauoial
P — Guesser sl,ut 25T. difference of cnncevaraurnns derected betwoas uSe CC (Olauna3 Ike lower value rrpnrsed

mg/kg. mullugranus per kilogram
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TABLE2-3
SLiMMARY OF ORGANOCILLOKINE PES IICIDES/FOLYCHLORINATED BIPIIENYLS DETECIEb iN SEDIMEN1

OUI I, FORMER SEWAGE TREATMEN F PLAN I SLUDGE/tNCINERATOR ASH IflSOSAL AREA AND MILl rAllY CANAL
FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Page 2 oilS

Sampleldeottflcattoo
Sample Date

OFFL-SD-000l
118/96

OTFL-SD-0002
1/8/96

OTFL-SD-0003
118/96

OFFL-SD-0004
119/96

OTFL-SD-000S
119196

OTFL-SD-0006
P9196

50101
11/16/91

50102
11JUl97

AeaaJyle

DC Pesc/PCBa (mflg)
Aldnu 00071
alpha eradosulian (Endosulfaii I)
alpha-BIIC
alpha Chlordane
atpha-Chlordenc
Aroclor 1254 002 1 007 1

Aroclon (Tout PCBs)
beta Endavul Ian (Endasullan II)
beta-SLIC
tiela-Clilordene

carbophenotliton
Chiordane
Chlordcne 0 00048 N 000079 J

cis-Nonachior
Dieldnn
gommo-llItC
gaiwna-Chlontane
gaonma-Cblordcne
lICK technical
Ileptachlor
l(eptoachlor epoxide 0 OOtiS I
Mirea
op-DDE
Oxychtordane
4,4!4)flfl
44-DDE 0014 J 002 1 0017 J 00061 3 000085 00052
44-DOT 0033 1 0021 3

Toxoplsene
Trans Noriachior

Herbicides (mg/kg)
24.5-Tnchlorophcrtosyaceitc acid
Ducamtta

Silves 0011 iN

QuaJificro
I — Estimated value

N = Preswopiive euidcnce ol presence al material

P • C/train than �P/ difference of cuacenintiotu detected beronca the C/C columns The lower value ieponed

mg/kg - milligrams per kilogram
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TABLE 2-3

SUMMARYOF ORGANOCII LORINE PESTICIDESIPOLYCULOHJNATED BIFFIENYLS DETECTED iN SEDIMENT
01)11, FORI1ER SEWAGE TREA1 MENT PLANT SLUDCEIINCINERA'FOR ASH DISPOSAL AREA AND MiLITARY CANAL

FORMER hOMESTEAD AIR FORCE RASE, FLORIDA
Page 3 oF 15

Simple Idesitiricalioo SD1OZ SD103 SDIO4 SDIUS 50106 Solo? 50109
Sample Date 11/13/97 I 1/13)97 11/16/97 11/13/97 11114)97 11116)97 11114/91 11)15197

Auaiyle

CC PeflIPCIla (mg/kg)
A 1&sn

alpha endesul(sn (Endoaullan l
alpha-I3HC
alplsa-Cbiordane
aipha-Chlordeac
Aroclort2S4 0081 0056 3 013 0031 0057 0031
Aroclois (folal P03s)
bcta Endosuifan (Endosulian II)
beta-BilC
beta Chiordenc

carbophcnothion
Chiordanc
Chlordene 00025 J 00011 1 00074 00024 00074 00038 0001 00012
cia-Nonachior
Dicldrin
gamina-lil-lC
gamnu-Chiordanc
gamnsa-Chdordcnc
HC1I-icchnjcai
ilepsachior
Ileptoachiar epoxide
Mires
o,p-DDE
Oxychiordanc
4,4-ODD 00038 00014 IN
4,4-DDE 0012 00088 0026 0015 0026 0018 0000 00085
4,4-DOT 0022
Totaphene
frana Nonachior

Herbicides (mg/kg)
7,45-Trichiorophcnoxyacciic acid
Dicainba
Silvex 0018 IN 0035 /N 0003 /N 00049 3W 0011 IN 00086 /N

Holes
Quaithcn

J — Estimaird value
N — Praumpiivecidenceo(prtamcr a(nssimal
P — Creuic, thin 25% difimnice utcnncrni,aiiuna detected between the CC columns the lower olue epoiied

mg(kg- milligrams per kilogram



FABLE 2-3
SUMMARY OF ORGANOCIILORI NE PESTICIDES/POLYCIILORINATED BIPH ENYLS DETECTED IN SWIM EN r

OWl, FORMER SEWAGE TREATMENT PLANTSLUDGEJINCINER.ATOR ASH DISPOSAL AREA AND MILITARY CANAL
FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Page 4 of IS

Sinopla Idenlilkaliori
Saniple Date

50110
11115/97

501 bA
11/19/97

51)1100
11/19/97

501 1OFIDP
11/19/97

51)111
11115/97

SDI 12
11115/97

50112
11/15/97

50113
11/15197

Analyte

OC Pest/PCBs (mg/kg)
Aldnn
alpha endosulian (Endosulfun 1)
alpha.IIIIC
alpha-Chlordane
alpha-Ch!ordene
Aroclor 1254

Aroclora (Total PCDa)
beta Endosullari (Endosulfan II)
beta-ISHC
beta-Chiordene '
carbophenoiluon
Chlortlane
Chiordene 0001K 0002 J 00013 00012 ) 00011 00018 0001$
cia-Nonachlor
Dieldnn

garorna-BIIC
garnma-Chlordaoe
gamnia-Chiordene
11CR-technical

-

Heptachlor
Heptoachlor epoude
Mires
op-DDE 0022 N 0011 N 0012 N
Ocychlordane
4,4'-DDD 00021 iN • 00033 00024 J 0002 J 00013 3 00021 J 00017 J
4,4-DDE 0019 0022 00061 00087 00051 0015 0012 00042
4,4-DOT 00037 00027 i 00021 3

Tesaphene
Trans Nonachlor . .

Ilerbleldes (mg/kg) r
2,4.5-Tnchlorephetiozyacciic acid
Dicamba

Silves 0 0037 iN 0 0004 iN
Nolei:
Quslilica

5- Fainoird ui/ut
N — ftaumpiiu e evidence ofprnuce of material
P G'tetcr han 25% differenceofconceairai'eas iletecced between the DC columns The Iuvrr valor reponed

mg/kg - milligrams per kilogram

• Homestead AR # 4045 Page 17sf 281
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TABLE 2-3
SUMMARY OF ORCANOCIILORINE PES UCIDES/POLYCFILORINATED BIPIIENYLS DEtECTED IN SEDIMEN1'

OUI I, FORMER SEWAGE TREATMENT PLANT SLUDGE/INCINERATOR ASH DISPOSALAREA AND MILITARY CANAL
FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Page 5 uriS

Sample ldeatlflcat.nrr
SuapIe Dale

51)114

11/14197

50115
11114/97

51)116
11/15/97

50111
11/15/97

SDI 18
11/15/97

50119
11/15/97

511120

11/15/97
SIII2OA
11/19/97

Analyle

OC Pesl/PCBa (ma/kg)
Aidna
alpha endohullan (Enc1osuIfn I)
alpha- UI IC

alplia-Chlurebnc
a Ipha-Chlordene
Arv.cIorl2S4 OIl 026 0091 017 oo-ia i
Arocloes (Foul I'CB)
beta Endosulfan (Endosulfan II)
beta-BUC
beta-Chlurderic

catboplienotlson
Chlordanc
Cliloedenc 00013 00017 001$ 0017 0039 0085 00075 3
ca-Nonachlor
Dicldnn

ganima.Bh)C
gamma-Clilonlane
ganuna-Chionlene
HC}I-techatical

1-leptachine

1-leptuachlor epoxicle
Mieca

o,p-DDE 00032 iN
Oxychlordanc
4,4-DDD 00025 N 00021 iN 00043 iN
44_-DDE 0012 0014 00318 015 01 0099 02 0022 3

4,4-DDT
Toxaphenc
Testis Noriachior

HerbicIdes (ma/kg!
24j-Tncliloroplienoxyacctic acid
Decumba -
Sihiex 0004 JN 00057 JN - (1032 iN

Noles;
QuatlfLo'i.

J - Ea2tnaaini volta
N" Piesuniplive evidence olpeesence of material

P • Greater than 25% difTerence oF concentrations detected hets.een the GC cnlntnnt 'The lower 'aloe erpurtod

np/kg - rntllrgeams per kilogram
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TABLE 2-3

SUMMARY OF ORCANOCIILORINE PESTICIDES/POLYCIILORINATED BIPDENYLS DETECTED IN SEDIMENT
OU11, FORMER SEWAGE tREATMENT PLANT SLUDGE/INCINERA rOR ASh DISPOSALAREA AND MILITARY CANAL

FORMER HOMESTEAD AIR FORCE BASE, FLORIDA
Page 6 of IS

Sample Identification
Sample Dale

SDIZOB
11/19/97

SDI21
11115/97

50112
11115/97

S0123
11115191

50123
11/15197

50124
11/15/97

5012$
11/15/97

50116
11/15/97

Attalyte

DC Peti/YCRo Cmg/kg)
Aldnn
alpha endosulfati (Endosul fan 1)
nipha-BIIC
alplta-Chlordane
tlpha-Chlordcne
AroclorI2S4 016 0023 J 005 3 0036 1 0055 007 0042. 1 031
Aroclors (Total PCBs)
beta Endosullan (Ertdosu/fan IL)
bcta-1311C

beta-Chiordenc

carbophenothion
Cltlordane
Chlurdenc 0015 0002 00053 00039 00045 0021
tss-Nonactslor
Dtcldnn

gatnma-BIIC
gamrna-Chlordatsc
gatnnm-Chlordenc
IICH-lecluatcal

Ileptachior
Ileptoachlor epoxtdc
Micca

op-DDE
Onychlordane
4,4'-DDD 0012 N
44'-DDE 0055 001 0015 002 0044 006 0036 014
44'-DDI 00057 iN 00052 N 0011 N
Toxaphcnc 0 57
Trans Nonachtor

flerblcltlen (mg/kg)
24,5-Tnchlompbcnosynccttc acid
Dicatuba
Silvex

Note,:
Quatafias

I — Estimated a1ue

N • Ptawnptive evu4oacc of prenence of material

P • Gacaten than 23% dilTerence of conceritratiuna detected between the CC columns The town value rqwvted

engAg- milligrams per kilogram

4
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Table 2-

Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification HS-SS-0I US-SS-01 HS-SS-02 HS-SS•02

Date Sampled 5125100 5/25/00 5/25/00 5/25100

Total SPLP Total SN..?

Compound Units ugIlcg ugh ug/kg ug/l

PESTICIDES CI

alpha-BHC 3 8(U) 050(U) 33(U) 0 50(U)

beta-BlIC 3 8(U) 050 (U) 3 3(U) 0 50(U)
delta-BUC SE (U) 0 50(U) 3 3(U) 050(U)
gamma-BI-1C (Lindane) 3 8 (U) 0 50 (U) 3 3(U) 0 50(U)

heptaclilor 3 8 (U) 0 50 (U) 3 3(U) 0 50 (U)

AIdrin 38(U) 050(0) 33(U) 050(U)

Heptachlor epotide 3 8 (U) 0 50 (U) 3 3 (U) 0 50 (U)

Endosulfanl 38(U) 050(U) 33(U) 050(U)
Dicldrin 75(U) 10(U) 64(U) 10(U)
4,4 -DDE 71 10(U) 130 10(U)
Endnn 75(U) 10(U) 64(U) 10(U)
Endosulfanll 75(U) 10(U) 64(U) 10(U)
4,4'DDD 75W) 10(U) 74 10(U)
Endosulfan sulfate 7 5(U) 1 0(U) 64 (U) 1 0(U)

4,4'-DDT 75(11) 10(U) 64(U) lOW)
Methoxychlor 38 (U) 5 0(U) 33 (U) 5 0(U)
Endnn Icetone 7 5 (U) 1 0(U) 6 4 (U) I 0(U)

Endnnaldehyde 75(U) 10(U) 64(11) 10(U)

alpha-Chiordane 3 8 (U) 0 50 (U) 3 3(U) 0 50 IU)

gamma-Clilordane 3 8 (U) 0 50 (U) 3 3(U) 0 50 (U)

Toxaphene 380(U) 50(U) 330(U) 50(0)

POLYCIILORI2'.ATED BFPHENYLSthI

Aroclor-1016 75(U) 10(U) 64(U) 10(U)
Aroclor-1221 150 (U) 20(U) 130 (U) 20(U)
Aroclor-1232 75 (U) 10(U) 64(U) 10(U)
Aroclor-1242 75(U) 10(U) 64(U) 10(U)
Aroclor-1248 75(U) 10(U) 64(0) 10(U)
Aroclor-1254 75(U) 10(U) 64(U) 10(U)
Aroclor-1260 75(U) 10(U) 64 (U) 10(U)

Notes.

(ii USEPA SW- 846 Method 8081

' USEPA SW- 846 Method 8082

ug/kg - micrograms per kilogram

ug/L- micrograms per liter

SPLP -Synthetic Precipitate Leaching Procedure
DDD - dichlorodiphenyl-dichloroethane

DDE - diehlorodiphenyldtchloroethylene

DDT - dichlorodtphenyltnehloroethane

Data Qualifiers (U) Compound not detected above method detection limit

(3) Estimated value Compound detected beteen the meshed detection limit and the reporting limit

I o120
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Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludgellncinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification MW-SDI 18 MW-SD1 18 MW-SD205 MW-SD205

Date Sampled 5/2 5/00 5/25/00 5/25/00 5/25/00

Total SPLP Total SPLP

Compound Units ugç5 ugi ug/'kg ugh

PESTICIDES

alpha-BHC 3 $ (U) 050(U) 64(U) 0 50(U)
bcia.BHC 3 8(U) 050(U) 64(U) 050(U)
delta-BHC 38(U) 050(U) 64(U) 050(U)
gamma-BHC (Lindane) 3 8(U) 0 50(U) 64(U) 050(U)

hepiachlor 38(U) 050(U) 64(U) 050(U)
Aldnii 38(U) 050(U) 64(U) 050(U)
Flcptachlor epoxide 3 8(U) 0 50 (U) 64 (U) 0 50(U)

Endosulfanl 38(U) 0 50(U) 64(U) 050(U)
Dieldnn 73 (U) 1 0(U) 12 (U) 1.0 (U)

4,4 •DDE 33 10(U) 110 10(U)
Endnn 73(U) 10(U) 12(U) 1,0(U)
Endosulfan II 73 (U) 1 0(U) 12(U) I 0(U)
4,4'DDD 73(U) 10(U) 12(U) 10(U)
Endosultan sulFate 73 (U) 1 0(U) 12(U) 1 0(U)

4,4-DDT 73(U) 10(U) ¼ 12(U) 10(U)

Methoxychlor 38(U) 5 0 (U) 64 (U) 5 0(U)
Endnn ketone 7 3(U) 1 0(U) 12 (U) 1 0(U)

Endnn aldehyde 7 3 (U) 1 0 (U) 12 (U) 1 0(U)

alpha-Chlordane 3 8 (U) 050(U) 64 (U) 050 (U)

gamma-Chlordane 3 8 (U) 0 50(U) 64 (U) 0 50(U)

Toaphene 380 (U) 50(U) 640 (U) 50(U)

POLYCIILOR.INATED BIP1IENYLS

Aroclor-10ld 73(U) 10(U) 120(U) 10(U)
Aroclor-l221 15(U) 20(U) 260(U) 20(U)
Aroclor-l232 73 (U) 10(U) 120 (U) 10(U)

Arcclor-1242 73(U) 10(U) 120(U) 10(U)
Aroclor-1248 73(U) 10(U) 120(U) 10(U)
Aroclor-1254 73(U) 10(U) 120(U) 10(U)

Aroclor-1260 73(U) 10(U) 120(U) 10(U)

Notes:

USEPA SW- 846 Method 8081

USE PA SW- 846 Method 8082

ug/kg - micrograms per kilogram

ug/L- micrograms per liter

SPLP - Synthetic Precipitate Leaching Procedure

DDD - dichlorodiphenyl-dichloroethane

DDE• dichlorodiphenyldichloroethylene

DDT - diehlorodiphenyltnchloroethane

Data Qualifiers (U) Compound not detected above method detection limit

(3) Estimated value Compound detected between the method detection limit and thejporsing limit

2 of 20
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Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludgellncinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification MW-SD21I MW-SD211 MW-SD3OI MW-SD3OI

Dale Sampled 5/25/00 5/25/00 5/25/00 5/25/00

Total SPLP Total SPLP

Compound Units ug/lcg ugh ug/Ig ugh

alpha-OHC 80(13) 050(U) 99(U) 050(U)
beta-SI-IC 80(U) 050(U) 99(U) 050(U)
delta-BHC 80(U) 0 50(U) 99(U) 050(U)

gamma-SI-IC (Liridane) 8 0 (U) 0 50(U) 99 (U) 0 50 (U)

heptachlor 8 0 (U) 0 50(U) 99(U) 0 50 (U)

Aldnn 80(U) 050(U) 99(U) 050(U)

Fleptachlor eposide 8 0 (U) 0 50(U) 9 9 (U) 0 50 (U)

Endosulfan 1 80(U) 050(U) 99W) 050W)
Dieldnn 16(U) 10(U) 19(U) 10(U)

4,4 -DDE 360 10(U) 75 10(U)
Endiin 16(U) 10(U) 19(U) 10(U)

Endosulfan II 16(U) 1 0(U) 19(U) I 0(U)

4,4'DDD 19 10(U) 19(U) 10(U)

Endosulfan sulfate 16(U) 1 0(U) 19 (U) I 0 (U)

4.4 -DDT 16(U) 10(U) 19(U) 10(U)

Metliocychlor 80(U) 5 0(U) 99(U) 5 0 (U)

Ertdnnketone 16(U) 10(U) 19(U) 10(U)
Endrin aldehyde 16(U) I 0(U) 19(U) 1 0(U)

alpha-Chlordarte 8 0 (U) 050(U) 9 9(U) 0 50 (U)

gamma-Chlordane 8 0 (U) 050(U) 99(U) 0 50 (U)

Tosaphene 800(U) 50(U) 990(U) 50(U)

POLYCHLORLNATED BE P11 EN VLS'

Aroclor-1016 160(U) 10(U) 190(U) 10(U)
Aroclor-1221 320(U) 20(U) 390(U) 20(U)

Aroclor-1232 160(U) 10(U) 190(U) 10(U)

Aroclor-1242 160(U) 10W) 190W) 10(U)

Aroclor-1248 160(U) 10(U) 190(U) 10(U)

Aroclor-1254 160(U) 10(U) 190(U) 10(U)

Aroclor- 1260 160(U) 10 (U) 390 (U) 10(U)

Notes:

USEPA SW- 846 Method 8081
hi USEPASW- 846 Method 8082

ug/kg. micrograms per kilogram

ug/L- mtcrogramsper Itter

SPLP - Synthetic Precipitate Leaching Procedure

DDD - dichlorodtphenyl-dichloroeihane

DDE - dtchlorodiphenyldichloroethylcne

DDT-dichlorodtphenyltrtchloroethane
Data Qualifiers (U) Compound not detected abovemethod deteetton Itmit

(I) Estimated value Compound detected between the method detectton lund and the t'eporttng ltmtt.

3 o120
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Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification MW-SD4OI MW-5D401 MW-SD421 MW-5D421

Date Sampled 5/25/00 5/2 5/00 5125/00 5/25100

Total SPLP Total SPLE

Compound Units uWk ugh ugflcg sign

PESTICIDES "

alpha-BHC 7 3(U) 0 50(U) 50(U) 0 50(U)

beia-BHC 7 3 (U) 050(U) 5 0(U) 050(U)
delta-BHC 73 (U)' 050(U) 50(U) 050(U)
gatnma-BHC (Ltndane) 7 3(U) 050(U) 50(U) 0 50(U)

heptachlor 7 3 (U) 0 50(U) 5 0 (U) 0 50(U)

Aldnn_ 73(U) 050(U) 50(U) 050(U)

l-leptachlor epoxide 7 3 (U) 0 50(U) 50 (U) 0 50(U)

Endosulfan 1 73(U) 050(U) 50(U) 050(U)
Dieldnn 14(U) 1 0(U) 9.6 (U) I 0(U)

4,4' -DDE 210 10(U) 66 10(U)
Endnn 14(U) 10(U) 96(U) 10(U)
Endosulfanll 14(U) 10(U) 96(U) 10(U)

4,4'DDD 14(U) 10(U) 96W) 10(U)
Endosulfan sul fate 14(U) 1 0(U) 96(U) 1 0(U)

4,4'-DDT 23(P) 10(U) 96(U) 10(U)

Methoxychlor 73 (U) 5 0(U) 50 (U) 5 0 (U)

Endnnlcetone 14(U) 10(U) 96(U) 10(U)
Endnn aldehyde 14(U) 1 0(U) 96(U) 1 0(U)

alpha-Chlordane 73 (U) 0 50 (U) 5 0(U) 0 50(U)

gamma-Chlordane 7 3(U) 0 50 (U) 5 0 (U) 0 50 (U)

Toxaphene 730(U) 50(U) 500W) 50(U)

POLVCULORLJATED 13IPILENYLS

,Aroclor-1016 140W) 10(U) 95(U) 10(U)

Aroclor-1221 290W) 20(U) 190(U) 20(U)
Asoclor-1232 140W) 10(U) 95(U) 10(U)

Aroclor.1242 140W) 10(U) 95(U) 10(U)

Aroclor-1248 140(U) 10(U) 95W) 10(U)
Asoclor-1254 140W) 10(U) 95(U) 10(U)

Aroclor-1260 140(U) 10(U) 95(U) 10(U)

Notea

USEPA SW- 346 Method 8081

(N USEP SW- 846 Method 3082

ug/kg - micrograms per kilogram

ugJL- mterograms per liter

SPLP - Synthetic Precipitate Leaching Procedure

ODD - dirhlorodiphenyl-dichloroethane

DDE - dichlorodiphcnyldichloroethylene

DDT - dirhlorodtphenyltnchloroethane

Data Qualifiers (U) Compound not detected above method deieciton limit

(1) Estimated value Compound detected between the method detection limit and the reporting limit

4 of2O
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Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludgellncinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification HS-SSOI 1IS-SS-0l HS-SS•02 HS-SS.02

Date Sampled 5/25/00 5/25/00 5/25/00 5/25100

Total SPLP Total SPLP

Compound Units ug/kg uWl ug/kg ugh

SEMIVOLATILE ORGANIC COMPOUNDS

Aeenaphtliene 360(U) 50(U) 310(U) 50(U)

Acenaphthylene 360 (U) 50(U) 310 (U) 50 (U)

Anthracene 360(U) 50(U) 310 (U) 50 (U)

A2obcnzene 360 (U) 50(U) 310(U) 50(U)

Benzo(a)anthracene 360 (U) 50(U) 310(U) 50(U)

Benzo(b)lluoranthcne 87 (J) 50(U) 160(1) 50(U)

Benzo(k)Iluoranthent 360 (U) 50 (U) 110 (3) 50(U)

Benzo(g,h,i)perykne 360 (U) 50(U) 310 (U) 50(U)

Benzo(a)pyrene 360 (U) 50(U) 310 (U) 50(U)
Bit (2-Chloroethoty) Methane 360 (U) 50 (U) 310 (U) 50(U)
Bis (2-Chloroethyl) ether 360 (U) 50(U) 310(U) 50(U)

his (2-Ethylhexyl) phthalaie 360 (U) 50(U) 1100) 50(U)

4-Bromophenyl.phenyl ether 360(U) 50(U) 310(U) 50(U)

Butylbenzylphthslste 360 (U) 50 (U) 310 (U) 50(U)

Carbazole 360 (U) 50(U) 310 (U) 50(U)
4 -Chloroaniline 360 (U) 50 (U) 310 (U) 50(U)

2 -Chloronaphthalene 360 (U) 50 (U) 310 (U) 50 (U)

2 -Chlorophenol 360 (U) 50(U) 310 (U) 50(U)
4 -ChlorophenyL-phenyl ether 360 (U) 50(U) 310(U) 50(U)

Chrysene 360(U) 50(U) 89(1) 50 (U)

2.Meth>Iphenol 360 (U) 50(U) 310 (U) 50(U)

4-Meihylphenol 360 (U) 50(U) 310(U) 50(U)

Di-n-butylplsthalate 310 (J) 50(U) 120 (J) 50(U)

Dibenzo (a.h) anthracene 360(U) 50(U) 310 (U) 50(U)
Dibenzoluran 360 (U) 50(U) 310 (U) 50(U)

1,4 -Dichlorobenrene 360(U) 50(U) 310(U) 50(U)

3,3 -Dichlorobenzidine 360 (U) 50(U) 310 (U) 50(U)

2.4 .Diehloroplienol 360 (U) 50(U) 310 (U) 50(U)

Diethylphlhalate 360 (U) 50(U) 310 (U) 50(U)

2,4 •Dimethylphenol 360 (U) 50(U) 310 (U) 50(U)

Dimethylphthslate 3613 (U) 50(U) 310 (U) 50(U)

2.4 .Dinitrophenol 750 (U) 100 (U) 640 (U) 100 (U)

2.4 -Dinitrotoluene 360(U) 50(U) 310 (U) 50(U)

2,6 -Dinin-otoluene 360(U) 50(U) 310(U) 50(U)

Di-n-octylphthalate , 360(U) 50(U) 3 10(U) 50(U)
Fluoranthene 83 (3) 50(U) 160(1) 50(U)

360(U) 50(U) 310W) 50(U)

Hexachlorobenzene 360 (U) 50(U) 310(U) 50(U)

Hexachlorocyelopentadiene 360(U) 50(U) 310 (U) 50 (U)

Notn.
Cci USEPA SW-846 Method 8270C

ug/kg . micrograms per kilogram

ug/L- micrograms per liter
SPLP - Synthetic PTecipitatc Leaching Procedure

Data Qualifiers (U) Compound not detected above method detection ltmtL

(1) Estimated value Compound detected between the method detection limit and the reporting limtl

5 of20
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Table2-

Summary of Analyticat Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludgellncinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification MW-SOILS MW-SW1S MW-SD205 MW-SD205

Date Sampled 5/25/00 5/25/00 5/25/00 5/25/00

Total Sit? Total SPLP

Compound Units ug/kg ugh uglkg ugh]

SEMIVOLATILE ORCANIC

Acenaphthene 350 (U) 50 (U) 610 (U) 50(U)
Acenaphihytene 350 (U) 50 (U) 610 (U) 50(U)
Anlhracene 350 (U) 50(U) 610 (U) 50 (U)
Azohcnzene 350 (U) 50(U) 610 (U) 50 (U)

Benzo(a)anthracene 350 (U) 50(U) 610 (U) 50 (U)
Benzo(b)fluoranthene 350 (U) 50(U) 610 (U) 50 (U)

Benzo(k)fluoranihene 350 (U) 50(U) 610 (U) 50 (U)

Benzo(g,h,i)perylene 350 (U) 50(U) 610 (U) 50 (U)

Benzo(a)pyrene 350 (U) 50(U) 6)0 (U) 50(U)
Bin (2-Ch1oroethoy) Methane 350 (U) 50(U) 610 (U) 50(U)
Bin (2-Chloroeihyl) ether 350 (U) 50(U) 610 (U) 50(U)
bin (2-Ethyihexyl) phthalate 130 (J) 50(U) 220 (1) 50(U)
4-Bromopheny!-phenylether 350 (U) 50(U) 610 (U) 50(U)
Butylbenzylphthalate 350 (U) 50(U) 610 (U) $0 (U)
Carbazole 350(U) 50(U) 610(U) 50(U)
4 -Chioroaniline 350 (U) 50(U) 6)0 (U) 50(U)
2 -Chloronaphihalene 350 (U) 50(U) 610 (U) 50(U)
2 -Chloropheno! 350 (U) 50(U) 610 (U) 50(U)
4 Ch1orophenyphenyl ether 350 (U) 50(U) 610 (U) 50(U)
Chrynene 350(U) 50(11) 610(U) 50(U)
2-Methylphertol 350 (U) 50(U) 610 (U) 50(U)
4Meihylphenol 350(U) 50(U) 610 (U) 50(U)
Di-n-buiylphihalaie 99 (3) 50(U) 170 (1) 50(U)
Dibeazo (ah) anthraeene 350 (U) 50(U) 610 (U) 50(U)
Dibcnzoftuian 350 (U) 50(U) 610 (U) 50(U)
1,4 -Dichlorobenzene 350 (U) 50(U) 610 (U) 50(U)

33 350 (U) 50(U) 610 (U) 50(11)

2,4 -Dichlorophenol 350 (U) 50(U) 610 (U) 50 (U)

Dieihylphthalaie 350 (U) 50(U) 610 (U) 50(U)

2,4 -Dimethytphenol 350 (U) 50(U) 610 (U) 50(U)
Dimeihylphihalaic 350 (U) 50(U) 610 (U) 50(U)

2.4-Dinitrophenol 730W) 100W) 1300 (U) 100(U)
2,4 -Drnitrotoluene 350 (U) 50 (U) 610 (U) 50(U)
2,6 -Dinitrotoluene 350 (U) 50(U) 610(U) 50(U)
Di-n-ociylphihalate 350 (U) 50(U) 610 (U) 50(U)
Fluoranihene 350 (U) 50(U) 150 (3) 50 (U)
Fluorene 350(U) 50(U) 610(U) 50(U)
llexachlorctenzene 350 (U) 50(U) 610 (U) 50 (U)

lleraehtomcyclopentadiene 350 (U) 50(U) 610 (U) SO (U)

Noten:

1tUSEPA SW-846 Method 8270C

ug/kg - micrognms per kilogram

ug/L- micrognmn per liter
SPLP - Synthetic Precipitate Leaching Procedure
Data Qualifiers- (U) Compound not detected above method detection limit

U) Estimated value Compound detected between the method detection limit and the reporting limit

6 of 20
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Table -s

Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification MW-SL3211 MW-SD2II MW-SD3OI MW-SD3OI

Date Sampled 5/25/00 5125/00 5/25/00 5/25/00

Total SPLE Total SPLP

Compound Units tig/lcg ugh ug/lig ugh]

SEMIVOLATILE ORGANIC MPN"
Acenaphihene 760 (U) 50 (U) 940 (U) 50(U)
Acenaphihylene 760 (U) 50(U) 940 (U) 50 (U)

Anthracene 760 (U) 50(U) 940 (U) 50 (U)

Azobenzene 350(U) 50(U) 940W) 100(U)
Benzo(a)anthraccne 760 (U) 50(U) 940 (U) 50(U)
Benzo(b)tluornnthene 290 (J) 50(11) 260 (1) 50(U)
Benzo(k)lluoranthenc 190 (J) 50 (U) 940 (U) 50(U)

Ben2o(g,h,i)perylene 760 (U) 50 (U) 940 (U) 50 (U)

Benzo(a)pyrene 760 (U) 50 (U) 940 (U) 50 (U)

B's (2-Chloroethoxy) Methane 760 (U) 50(U) 940 (U) 50 (U)

Bia (2-ChloroethyL) ether 760 (U) 50 (U) 940 (U) 50(U)
bit (2-Ethylhezyl) phihalate 4700 12 (J) 340 (J) 50(U)

4.Bromophenyl-phenylether 760 (U) 50(U) 940 (U) 50(U)
Butylbenzylphthalate 760 (U) 50 (U) 940 (U) 50(U)
Carbazole 350(U) 50(U) 940(U) 50(U)
4 -Chloroaniline 760 (U) 50 (U) 940 (U) 50 (U)

2 -Chloronaphthalene 760 (U) 50 (U) 940 (U) 50 (U)

2 -Chlcirophenol 760(U) 50 (U) 940 (U) 50 (U)

4 -Chlorophenyl-phenyl ether 760 (U) 50 (U) 940 (U) 50 (U)

Chrysene 760 (U) 50 (U) 940 (U) 50 (U)

2-Methylphenol 760 (U) 50 (U) 940 (U) 50 (U)

4-Methylphenol 760 (U) 50 (U) 940 (U) 50 (U)

Di-n-butytphthalate 230 (3) 50 (U) 210 Ii) 50 (U)

F3ibenzo (a,h) anthracene 760 (U) 50(U) 940 (U) 50 (U)

Dibenzof'uran 760 (U) 50(U) 940 (U) 50 (U)

1,4 -Dichlorobenzene 760 (U) 50(U) 940 (U) 50(U)
3,3 -Dichlorobenzidine 760 (U) 50(11) 940 (U) 50(U)
2,4 -Dichlorophenol 760(U) 50(U) 940 (U) 50(U)
Diethylphihatace 760(U) 50(U) 940 (U) 50 (U)

2,4 -Dimethylphenot 760(U) 50 (U) 940 (U) 50 (U)

Dimethylphthalate 760 (U) 50 (U) 940 (II) 50 (U)

2,4-Dinitcophenol 1600 (U) 100(U) 1900 (U) 100(U)
2,4 -Dinitrotoluene 760 (U) 50(U) 940 (U) 50(U)
2.6 -Dinirrotoluene 760 (U) 50(U) 940 (U) 50(U)
Di-n-octylphthaLate 760(U) 50(U) 940 (U) 50 (U)

Fluoranthene 300 (3) 50 (U) 940 (U) 50 (U)

fluorene 760 (U) 50 (U) 940 (U) 50 (U)

Hexaclilorobenzene 760 (U) 50 (U) 940 (U) 50(U)
Hexaehlorocyclopeniadiene 760 (U) 50 (U) 940 (U) 50 (U)

Notes:
IC) USEPA SW-346 Method 8270C

ug/kg- mtcrograms per kilogram

ugfL- micrograms per liter

SPLP - Synthetic Precipitate Leaching Procedure

Data Qualitiers (U) Compoundnotdetectedabovemethoddetectiort limit
(I) Estimated value Compound detected between the method detection limit and the reporting limit

7 of 20
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Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification MW.SD401 MW.SD401 MW.SD421 MW.S0421

Date Sampled 5125/00 5/25/00 5/25/00 5/25/00

Total SPLP Total SPLP

Compound Units ug/lg ugh ag/kg ugh)

SEMIVOLATILE ORGANIC COMPOUNDS '°

Acenaphihene 3400 (U) 50 (U) 470 (U) 50 (U)

Acenaphihylene 3400 (U) 50 (U) 470 (U) 50 (U)

Anthracene 3400 (U) 50(U) 470 (U) 50 (U)

Azobenzene 3400 (U) 100(U) 470(U) 100(U)

Bcnzo(a)anthracene 3400 (U) 50(U) 110(J) - 50 (U)
Benzo(b)fluoranthene 3400 (U) 50(U) 290 (J) 50 (U)

Bcnzo(k)fluoranthene
—

3400 (U) 50(U) 210 (3) 50(U)

Benzo(g,li,t)perylene 3400 (U) 50 (U) 470 (U) 50 (U)

Bcnzo(a)pyrcrte 3400 (U) 50 (U) 170(J) 50 (U)

lbs (2-Chloroetlioxy) Methane 3400 (U) 50 (U) 470 (U) 50 (U)

Bia (2-Chloroethyl) ether 3400 (U) 50 (U) 470 (U) 50 (U)

bit (2-Ethylhexyl) phtlialate 730 (J) 50 (U) 470 (U) 50 (U)

4-Bromophenyl-pheny!ether 3400 (U) 50 (U) 470 (U) 50 (U)

Butylbenzylphthalate 3400 (U) 50 (U) 470 (U) 50 (U)

Carbazole 3400 (U) 50(U) 470 (U) 50 (U)

4 -Chloroantlinc 3400 (U) 50 (U) 470 (U) 50 (U)

2 -Chloronaphthalcne 3400 (U) 50 (U) 470 (U) 50 (U)

2-Chlorophertol 3400 (U) 50(U) 470W) 50(U)
4 -Chlorophertyl-phenyl ether 3400 (U) 50(U) 470 (U) 50 (U)

Clirvsene 3400 (U) 50(U) 150(3) 50(U)

2-Methylphenol 3400 (U) 50(U) 470 (U) 50 (U)

4-Methylphcnol 3400 (U) 50(U) 470 (U) 50 (U)

Di-ri-butylphthalate 3400 (U) 50(U) 470 (U) 50 (U)

Dibeozo (a,h) anthracene 3400 (U) 50(U) 470 (U) 50 (U)

Diberizo loran 3400 (U) 50(U) 470 (U) 50 (U)

1,4 -Dichlorobenzene 3400 (U) 50(U) 470 (U) 50(U)
3,3 -Dichlorobenz'dine 3400 (U) 50(U) 470 (U) 50 (U)

2.4 .Dichlorophenol 3400 (U) 50(U) 470 (U) 50 (U)

Dtethylphthalate 3400 (U) 50 (U) 470 (U) 50 (U)

2,4 -Dimethylphenol 3400 (U) 50 (U) 470 (U) 50 (U)

Dimethylphthalate 3400 (U) 50 (U) 470 (U) 50(U)
2.4 -Dinitrophenol 7 tOO (U) 100 (U) 970 (U) 100 (U)

2,4 -Dintirotoluene 3400 (U) 50(U) 470 (U) 50 (U)

2.6 .Dinttrotolucne 3400 (U) 50 (U) 470 (U) 50 (U)

Dt-n-octylphtlialate 3400 (U) 50 (U) 470 (U) 50 (U)

Fluoranthene 3400 (U) 50(U) 310(J) 50(U)
Fluorene 3400 (U) 50 (U) 470 (U) 50(U)
l-lexachlorobenzene 3400 (U) 50 (U) 470 (U) 50 (U)

Hexachlorocyctopentadiene 3400(U) 50 (U) 470 (U) 50(U)

Notes;

USEPA SW-846 Method 3270C

ug/kg. micrograms per kilogram

ugh- micrograms per liter

SPLP- Synthetic Precipitate Leaching PTocedure
Data Qualifiers. (U) Compound not detected above method detection limit

(3) Estimated value. Compound detected between the method detection limit and the reporting limit.

8 of2O
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Table -s

Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification HS-SS-Ol HS-SS-01 I-IS-SS•02 1-15-55-02

Date Sampled 5/25100 5/25/00 5125/00 5/25/00

Total SPLP Total SPLP

Compound Units uglg ugh ug/kg

SCM WOLATLLE ORGANIC COMPOUr%DS4°

t-fe%aehloroeihane 360 (U) 50(U) 310 (U) 50(U)
Hexachlorobutadiene 360 (U) 50(U) 310(U) 50(U)
Indeno (1,2,3-cd) pyrene 360 (U) 50(U) 83 (J) 50 (U)

Isophorone 360(U) 50(U) 310(U) 50(U)
2-Methylnaphthalerie 360 (U) 50(U) 310 (U) 50(U)
2-Methytpheriol 360 (U) 50 (U) 310(U) 50 (U)

Naphthalene 360 (U) 50 (U) 310(U) 50 (U)

2-Nitroaniline 750 (U) 100 (U) 640 (U) 100 (U)

3-Nitroaniline 750 (U) 100 (U) 640 (U) 100 (U)
4-t4itroaniline 750 (U) 100 (U) 640 (U) 100 (U)

Nirrobcnzenc 360(U) 50(U) 310(U) 50(U)

2-Nitrophenol 360 (U) 50 (U) 310(U) 50 (U)

p—Niirophenol 750 (U) 100 (U) 640 (U) 100 (U)

N-Nitroaod(phenylamine 360 (U) 50 (U) 310 (U) 50 (U)

N-Niiroso-di-n-propylaniine 360(U) 50(U) 310 (U) 50(U)
2,2' -Oxhis (1.chtoropropane) 360 (U) 50(U) 310 (U) 50(U)
Pentaclilorophenol 750 (U) 100 (U) 640 (U) 100 (U)

Phenanthrene 360 (U) 50(U) 310 (U) 50(U)
Phenol 360(U) 50(U) 310(U) 50(U)
Pyrene 360(U) 50(U) 120 (J) 50(U)
Pyndine 360(U) 50 (U) 310 (U) 50 (U)

1,2,4 -Tnchlorobenzcne 360(U) 50(U) 310 (U) 50(U)
2,4.5 -Tnchlorophcnol 750 (U) 100 (U) 640(U) 100 (U)

2,4.6 -Tnchlorophcnol 360 (U) 50(U) 310(U) 50 (U)
1,3 -Dichlorobeiteenc 360 (U) 50(U) 310(U) 50(U)
Benzyl alcohol 360 (U) 50(U) 310 (U) 50 (U)

1,2 -Dichloroberszenc 360 (U) 50 (U) 310 (U) 50 (U)
bis (2-Chloroisopropyl) ether 360(U) 50(U) 310 (U) 50(U)
4-Chloro-3-methylphenol 360 (U) 50(U) 310 (U) 50(U)
4,6 -DlnhtTo-2-methylphenol 750 (U) 100 (U) 640 (U) tOO (U)

Benzoic acid 750 (U) 100 (U) 640(U) 100 (U)

Noter
(CIUSEPA SW.846 Method 8270C

ug/kg - micrograms per kilogram

ug/L- mierogtams per liter
SPLP- Synthetic Precipitate Leaching Procedure
Data Quali tiers (U) Compound not detected above method detection limit

(3) Estimated value Compound detected bctnen the method detection limit and the reportng limit

9 of 20
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Table 2-5

Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification MW-SOILS MW-SDI 18 MW-SD2OS MW-SD2OS

Date Sampled 5/25/00 5/25/00 5/25/00 5/25/00

Total SPLP Total SPLP

Compound Units ug/kg ug/1 ug/kg -

SEMIVOLATILE ORGANiC COMPOUNDS (ci

USEPA SW-846 Method 8270C

ug/kg - micrograms per kilogram

ug/L- micrograms per liter
SPLP - Synthetic Precipitate Leaching Procedure
Data Qualiltera (U) Compound not detected above method detection limit

(3) Estimated value, Compound detected between the method detection limit and the reporting limit

10of 20

1-lexachloroethane 350 (U) 50(U) 610 (U) 50(U)
1-leaachlorobuladiene 350 (U) 50(U) 610 (U) 50(U)
Indeno (1,2,3 -ed) pyrene 350 (U) 50 (U) 610 (U) 50 (U)

Isophorone 350(U) 50(U) 610(U) 50(U)

2Methylnaphthalene 350 (U) 50(U) 610 (U) 50 (U)

2-Methylphenol 350 (U) 50 (U) 610 (U) 50(U)

Naphthslene 350 (U) 50(U) 610 (U) 50(U)

2-Nitroarnhne 730 (U) 100 (U) 1300 (U) 100 (U)

3-Nitroaniline 730 (U) 100 (U) 1300 (U) 100 (U)

4-Nitroaniline 730 (U) 100 (U) 1300 (U) 100 (U)

Nitrobenzene 350(U) 50(U) 610(U) 50(U)

2-Nitrophenol 350(U) 50(U) 610(U) 50(U)
p-Nitrophenol 730 (U) 100 (U) 1300 (U) 100 (U)

N-Nitrosodiphenylamine 350 (U) 50 (U) 610 (U) 50(U)

N-Nin-oso-din-propylamine 350 (U) 50 (U) 610 (U) 50 (U)

2,2'-Osbis(l-chlornpropane) 350 (U) 50(U) 610(U) 50(U)

Pentachlorophenol 730 (U) 100 (U) 1300 (U) 100 (U)

Phenanthrene 350 (U) 50 (U) 610 (U) 50 (U)

Phenol 350(U) 50(U) 610(U) 50(U)

Pyrene 350(U) 50(U) 610(U) 50(U)

Pyndine 350(U) 50(U) 610(U) 50(U)

1,2,4 -Tneh(orobenzene 350 (U) 50(U) 610 (U) 50 (U)

2.4,5 -Trichlorophenol 730 (U) 100 (U) 1300 (U) 100 (U)

24,6 -Tnchlorophenol 350 (U) 50(U) 610 (U) 50(U)

1,3 .Dichlombcnzene 350 (U) 50(U) 610 (U) 50(U)

Benzyl alcohol 350 (U) SO (U) 610 (U) 50 (U)

1,2 .Diehlorobenzene 350 (U) 50 (U) 610 (U) 50(U)

bin (2-Chloroisopropyl) ethcr 350 (U) 50 (U) 610 (U) 50(U)

4-Chloro-3-inethylphenol 350 (U) 50 (U) 610 (U) 50(U)

4,6 -Dsnitro-2-methylphenol 730 (U) 100 (U) 1300 (U) 100 (U)

Benzoic acid 730 (U) 100 (U) 1300 (U) 100 (U)
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Tabie 2-

Summary of AnaLytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification MW.5D2I1 MW-SD2II MWSD301 MW-SD301

Date Sampled 5/25/00 5/25/00 5/25)00 512 5/00

Total SPLP Total SPLP

Compound Units ug/kg ugh ug/kg ugh

SENIJVOLATILE ORGANIC COMPOUNDS It)

ci USEPA SW-546 Method 8270C

ug/kg - micrograms per kilogram

ugfL- micrograms per liter

SPLP - Synthetic Precipitate Leaching Procedure

Data Qualifiers (U) Compound not detected above method detection limit.

(I) Estimated value. Compound detected between the method detection limit and the repoting limit.

II of2O

Hetachioroethane 760 (U) 50 (U) 940 (U) 50 (U)

Hexachlorohutadiene 760 (U) 50 (U) 940 (U) 50 (U)

Indeno (1.2.3 -ed) pyrene 170 (1) 50 (U) 940 (U) 50(U)
Itophorone 760W) 50(U) 940(1.5) 50(U)
2'Methylnaphthalene 760 (U) 50(U) 940 (U) 50 (U)

2-Methylphenol 350 (U) 50 (U) 940 (U) 50(U)
Naphthalene 760 (U) 50 (U) 940 (U) 50 (U)

2-P'litroaniline 1600(U) 100 (U) 1900 (U) 100 (U)

3-Nitroaniline 1600 (U) 100W) 1900(U) 100(U)
4-Nitroaniline 1600 (U) 50 (U) 1900 (U) (00 (U)
Nitrobenzene 760W) 50(U) 940(U) 50(U)
2-Nitrophenol 760W) 50(U) 940(U) 50(U)
p-Narophenol 1600 (U) 100(U) 1900 (U) 100(U)

N-Nitrosodiphcnylamine 760 (U) 50(U) 940 (U) 50 (U)

N-Nitroso-di-ri-propylantine 760 (U) 50(U) 940 (U) 50(U)
2.2' -Otbis (1-chloropropanc) 350 (U) 50(U) 940 (U) 50(U)

Pentachlorophenol 1600 (U) 100 (U) 1900 (U) 100 (U)

Phenanthrene 760 (U) 50 (U) 940 (U) 50 (li)

Phenol 760W) 50(U) 940(U) 50(U)
Pyrene 210W) 50(U) 940(U) 50(U)
Pyridine 760 (U) 50(U) 940 (U) 50 (U)

1.2.4 Tnchlorobecne 760 (U) 50(U) 940 (U) 50(U)
2,4,5 .Tnchlorophenol 1600 (U) 100 (U) 1900 (U) 100 (U)

2.4,6 -Tnchlorophenol 760 (U) 50 (U) 940 (U) 50(U)
1,3 .DichIombepene 760 (U) 50(U) 940 (U) 50(U)
Denzyl alcohol 760 (U) 50 (U) 940 (U) 50(U)
1.2 -Diclsloroben.eene 760(U) 50(U) 940 (U) 50(U)
b's (2-Chloroasopropyl) ether 760 (U) 50(U) 940 (U) 50 (U)

4-Chloro-3-methylphenot 760 (U) SO (U) 940 (U) 50(U)
4,6 .Oinitro-2-methylphenol 600 (U) 100 (U) 1900 (U) 100 (U)

Benzoic acid 260 (3) 100 (U) 1900 (U) 100 (U)

Notet:



TablWste(d AR # 4045 Page 221 of 281

Summary of Analytical Test Results for Sediment Treatability Study
Operahie Unit Ii, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification
Date Sampled

MW-SD401 MW.50401 MW-5D421 MW.5D421

5/25/00 5/25100 5/25/00 5(25/00

Total SPLP Total SPLP

Compound Units ugAg ugh ughleg up/I

5EMIVOLATILE ORGANIC COMPOUNDS cl

Hexachloroethane 3400 (U) 50 (U) 470 (U) 50 (U)

Hexachlorobutadiene 3400 (U) 50 (U) 470 (U) 50 (U)

Indeno (1,2,3 .cd) pyrene 3400 (U) 50(U) 190 (J) 50(U)
leophorone 3400 (U) 50 (U) 470 (U) 50 (U)

2-Methylnaphihalene 3400 (U) 50 (U) 470 (U) 50 (U)

2-Meihylpheriol 3400 (U) 50(U) 470 (U) 50(U)
Naphihalene 3400 (U) 50 (U) 470 (U) 50 (U)

2-Niiroaniliiie 7100 (U) 100 (U) 970 (U) 100 (U)

3-Nitroaniline 7100 (U) 100(U) 970(U) 100(U)
4-Nitroamlinc 7100 (U) 100 (U) 970 (U) 100 (U)

Nirrobenzcne 3400 (U) 50 (U) 470 (U) 50 (U)

2-Nitrophenol 3400 (U) 50(U) 470 (U) 50 (U)

p-Nitrophenol 7100 (U) 100(U) 970(U) 100W)
N-Nitrosodiphenylamine 3400 (U) 50 (U) 470 (U) 50 (U)

N-Nitroso-di-n-propylamine )400 (U) 50(U) 470 (U) 50 (U)

2.2' -Oxbis (l-chloropropane) 3400 (U) 50(U) 470 (U) 50(U)
Pentachlorophenol 7100 (U) 100 (U) 970 (U) 100 (U)

Phenanthrenc 3400 (U) 50(U) 470 (U) 50 (U)

Phenol 3400 (U) 50(U) 470 (U) 50 (U)

Pyrene 3400 (U) 50(U) 260 (3) 50 (U)

Pyndine 3400 (U) 50(U) 470 (3) 50 (U)

1 2.4 -Tnchloroberiierie 3400 (U) 50 (U) 470 (U) 50 (U)

2,4,5 -Tnchlorophenol 7100 (U) 100 (U) 970 (U) 100 (U)

2.4,6 -Tnchlorophenol 3400 (U) 50 (U) 470 (U) 50 (U)

1,3 -Dichlorobenzerie 3400 (U) 50 (U) 470 (U) 50 (U)

Benz>1 alcohol 3400 (U) 50(U) 470 (U) 50 (U)

1,2 Dichlombeztzene 3400 (U) 50(U) 470 (U) 50 (U)

bit (2-Chloroisopropyl) ether 3400 (U) 50 (U) 470 (U) 50 (U)

4-Chloro-3-methylphenol 3400 (U) 50(U) 470 (U) 50 (U)

4,6 -Dinitro-2-methylphenol 3400 (U) 100 (U) 970 (U) 100 (U)

Benzoic acid 7100 (U) 100 (U) 970 (U) 100 (U)

Noleg:

t'1USEPA SW-846 Method 8270C

up/hg - micrograms per kilogram

ug/L- nsict'ograms per liter

SPLP - Synthetic Precipitate Leaching Procedure

Data Qualifiers. (U) Compound not detected above method detection limit,

(I) Estimated value Compound detected between the method detection limit and the repomng limit,

12 of 20
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Table 2-5

Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit U, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample identification l-IS-SS-01 I-1S.SS-01 IIS-SS-02 1-1545.02

Date Sampled 5/25/00 5/25/00 5/25/00 5/25/00

Total SPLP Total SPLP

Compound Units ug/kg ug/l ugfkg

POLXNUCLEAR AROMATIC HYDROCARBONS

Nsphthalene 38(U) 5 0 (U) 33(U) 5 0(U)

Acenaphthylene 75(U) 10 (U) 65 (U) 10 (U)

1-Methylnaothatene 38(U) 50(U) 33(11) 50(U)
2-Methyl napthalene 38 (U) 5 0 (U) 33 (U) 5 0 (U)

Acenaphihalene 38(U) 5 0 (U) 33 (U) 5 0 (U)

fluorene 7 5(U) 10(U) 65(U) 10(U)
Phenanthrerie 3 8(U) 0 50 (U) 26 0 50(U)
Anthracene 38(U) 050(U) Il 050(U)
fluoroanthene 86 1 0(U) 150 1 0(U)

Pyrene 78 050(U) 190 050(U)
ttenzo(a)anthracene 38(U) 0 50 (U) 79 0 50 (U)

Chrysenc 18 0 50 (U) 85 050 (U)

Benzo(b)(luoranthene 7 5 (U) 1 0 (U) 6 5 (U) 1 0 (U)

Benzo(lc)Iluoranthene 76 0 50(U) 3 3 (U) 0 50(U)

Benzo(a)pyrene 83 0 50 (U) 190 050(U)
Dibenzo(a,h)anthracenc 7 5(U) 1 0 (U) 6 5(U) I 0 (U)

Benzo(g,h.i)perytene 7 5(U) 1 0 (U) 6 5 (U) 1 0 (U)

Indeno(1,2,3-cd)pyrene 130 050(U) 300 050(U)

Notes

tdi USEPA SW-846-Nlethod 8310

ug/kg - micrograms per kilogram

ug/L- micrograms per liter

SPLP Synthetic Precipitate Leaching Procedure

Data Qualifiera (U) Compound not detected above method detection limit

(J) Estimated value. Compound detected between the method detection urnstand the reporti tip limit

13 of 20
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Table 2-5

Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit lit Sewage Treatment Plant Sludge/incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

14 of 20

4,

Sample Identification MW-SDI 18 MW-SDI I S MW-SD205 MW-SD205

Date Sampled 5/25/00 5125100 5/25/00 5/25/00

Total SPLP Total SPLP

Compound Units ug/kg ugh ug/kg ugh-

POLYNUCLEAR AROMATiC HYDROCARBONS Edt

Na phthalene 37 (U) 5 0(U) 65(U) 5 0 (U)
Acenaphihylene 74(U) 10 (U) 130 (U) 10 (U)

I-Meihylnapthalene 37 (U) 5 0(U) 65(U) 5 0(U)

2.Methylnapthalene 37(U) 5 0(U) 65(U) 5 0 (U)
Acenaphihalene 37 (U) 5 0(U) 65 (U) 5 0 (U)
Fluorene 74(U) 1 0(U) 13(U) 1 0(U)
Phenanthrene 3 7 (U) 0 50(U) 6 5(U) 0 50 (U)

Anthrarene 37(U) 0 50(U) 65(U) 050(U)
fluoroanthene 87 1 0 (U) 120 1 0(U)

Pyrene 54 050(U) 87 050(U)
Beitzo(a)anthraccne 22 050(U) 32 0 50 (U)

Cluyscne 15 050 (U) 20 050(U)
Bcttzo(b)fluoranthene 7 4(U) 1 0 (U) 13 (U) 1 0 (U)

Benzo(k)fluoranthene 33 0 50 (U) 48 0 50 (U)

Benzo(a)pyrene 45 0 50 (U) , 75 0 50 (U)

Dibenzo(a.h)arithracene 74(U) 1 0(U) 13(U) 1 0 (U)

Benzo(g,h,i)perylene 74(U) 1 0(U) 160 1,0 (U)

lndeno(l,2.3-cd)pyrene 69 0 50 (U) 180 0 50 (U)

Nutes;

4d) USEPA SW-846-Ntethod 8310

ugfkg - micrograms per kilogram

ugIL- microgiama per liter
SPLP - Synthetic Precipitate Leaching Procedure

Data Qualifiers (U) Compound not detected above method detection limit
(1) Estimated value Comjtund detected between the method detection lamil and the rçponitwgjtmit
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Table 2-5

Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludgellncinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Ldentificflion MW-SD2I1 MW-SD2ll MW-SD3OI

Date Sampled 5/25/00 5/25/00 5/25/00 5/25(00

Total SPLP Total SPLP

Compound Units ug/kg ugh ug/kg ugh

POLYNLICLEAR AROMATIC hYDROCARBONS

Naphihalene 80 (U) 5 0 (U) 95 (U) 5 0 (U)

Acenaphthylene 160 (U) 10 (U) (90 (U) 10(U)

1-Meihylnapihalene 30(U) 5 0(U) 95(U) 50(U)
2-Methylnapihalene 80(11) 5 0 (U) 95 (U) 5 0 (U)

Acenaphthalene 80 (U) 5 0 (U) 95 (U) 5.0 (U)
Fluorene 16(U) I 0(U) 19(U) 1 0(U)

Phenanthrene 55 0 50 (U) 9 5(U) 050(U)

Anthracene 20 0 50 (U) 9 5 (U) 0 50 (U)

Fluoroanihene 220 I 0(U) 180 1 0(U)

Pyrene 200 050(U) 220 050(U)

Benzo(a)anihracene 88 0 50(U) 90 0 50 (U)

Chrysene 53 050(U) 55 0 50(U)

Benzo(b)tluoranthene 16 (U) 1 0 (U) 19(U) l 0(U)
Benzo(k)fluoranthene 170 0 50(U) 400 050(U)
Benzo(a)pyrene 170 050(U) 380 050(U)

Dibengo(a,h)anihracene 16(U) 1 0(U) 19 (U) 1 0 (U)

Benzo(g.h,i)perylene 16(U)

Indeno(1.2,3-cd)pyrene 440

1 0(U) 340 1 0 (U)

050(U) 4W 050(U)

Note,:
(di USEPA SW-846.Methoçl 8310

ugfkg - micrograms pet kilogram

ugfL- micrograms per liter
SPLP - Synthetic Precipitate Leaching Procedure
Data Qualifiers' (U) compound not detected above method detection limit

(J) Estimated value Compound detected between the method delection limit and the reporting limit

IS of2O
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Table 2-5

Summary of Analytical Test Results for Sediment TreatabiUty Study
Operable Unit 11, Sewage Treatment PLant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

16 of 20

4

Sample Identification MW-SD401 MW-SD401 MW-SD421 MW-SD421

Date Sampled 5/25/00 5125/00 5/25100 5/25/00

Total SPLP Total SPLP

Compound Units ugflg ugh ug/lcg ugh

POLYNUCLEAR AROMATIC hYDROCARBONS

Naphthalene 70(U) 5 0 (U) 49 (U) 5 0 (U)

Acenaphthylene 140 (U) 10(U) 98(U) 10 (U)

l.Methylnapthalene 70(0) 5 0(U) 49(U) 50 (U)

2.Methylnapthalcne 70 (U) 5 0(U) 49(U) 5 0 (U)

Acenaphthsslene 70(U) 5 0(U) 49 (U) 5 0 (U)

Fluorene —- 14(U) 1 0(U) 98(U) 10(U)
Phenanthrene 7 0 (U) 0 50(U) 29 0 50(U)
Anthracene 70(U) 0 50 (U) 14 0 50(U)
Fluoroanthene 57 1 0(U) 150 I 0 (U)

Pyrene - 48 050(U) 190 050(U)
Benzo(a)anthraceiie 70 (U) 050 (U) 6! 0 50(U)

Chrysene 70(U) 050(U) 43 0 50(U)

Benzo(b)tluoranthene 14(U) 1 0 (U) 9 8(U) 1 0(U)

Benzo(k)lluoranthene 70(U) 050(U) 91 0 50(U)

Benzo(a)pyrene $ 7 0(U) 0 50(U) 96 0 50 (U)

Dtbenzo(ah)anthraccne 14 (U) I 0 (U) 9 8(U) 1 0 (U)

Denzo(g.h,i)perylerte 14(U) 10 (U) 9 8(U) 1 0(U)

lndeno(1,2,3-cd)pyrene 120 0 50 (U) 49 (U) 0 50 (U)

Notes.

WI USEPA SW-846-Method 8310

ug/kg - micrograms per kilogram

ug/L- micrograms per liter

SPLP - Synthetic Precipitate Leaching Procedure

Data Qualifiers (U) Compound no! detected above method detection limit
(3) Estimated value Cpnd detected between the method detection limit and the rettti ItmiL
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TabLe 2-5

Summary of Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludge/incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

17 o120

Sample Identification HSSS-Ol HS-SS-01 1-15.55-02 115-55-02

Date Sampled 5/25/00 5/25/00 5/25/00 5/25/00

Total SPLP Total SPLI'

Compound Units mg up/i m_ up/I

INORGANIC ANALYSIS'

Aluminum 27L0(B) 200(9) 4380 274

Antimony 042W) 33(B) 034(U) 23(R)
Arsenic 35(9) 126(B) 27(9) )1 5(B)
Barium 174(9) 208 205(B) 178

Beryllium 033 (B) 048 (U) 036(B) 049 (U)

Cadmium 071(B) 035(U) 065(9) 035(U)
Calcium 356000 18300 304000 17600

Chromium 139(8) 64(U) 175(9) 64(U)
Cobalt 13(8) 33(U) 072(B) 33(U)
Copper 222(5) 87(U) 176(B) 87(U)
[ton 2690 84 3(B) 3290 64 8(9)

Lead 99(U) 88(U) 99(B) 18(U)
Magnesium 1690(B) 2530 1750 (B) 4830

Manganese 20 5 (8) 1 8 (U) 27 (B) 1 8 (U)

Mercury 059(B) 017(B) 049(B) 17

Molybdanum- 27(8) 88(U) 23W) 88W)
Nickel 37(6) 73(U) 39W) 73(U)
Potassium 125 (6) 699 144 (B) 1150

Selenium 085 (U) 3 7(U) 069(1]) 3 7 (U)

Silvcr 89(B) 61(U) 125(B) 61W)
Sodium 1300W) 11500 1270W) 18000

Thallium 0 55(1)) 2 4(U) 0 45 (U) 2 4(U)
Vanadium 85(B) 351 87(B) 530
Zinc 566(B) 400 454(B) 409

Notes:

itt US EPA SW-846 Method 6000/7000

up/kg - micrograms per kilogram

ug/L- micrograms per liter

mg/kg' milligrama per kilogram

mg/L - milligrams per liter

SPLP- Synthetic Precipitate Leaching Procedure

Data Qualifiers: (U) Compound not detected above method detection limit

(B) Estimated value Compound detected between the method detection limit and she repomng limit

11



Homestead AR # 4045 Page 227 of 281
Table 2-5

Summary of Analytical Test Results for Sediment Treatability Study• Operable Unit 11, Sewage Treatment Plant Sludgellncinerator Ash Disposal Area
Former Homestead Air Force Base, Florida

Sample Identification MW.SDtI8 MW-SDII8 MW-SD205 MW-5D205

Date Sampled 5/25)00 5/25/00 5/25/00 5/25/00

Total SPLP Total SPLP

— Compound Units mg/kj ugh

INORGANIC ANALYSIS °

Aluminum 4660 62 0(U) 2950(B) 144(8)
Antimony . 036(U) I 8(U) 038(8) 18(U)
Arsenic 35(B) 50(0) 42(B) 133(B)
Banum 118(B) 969 176W) 194

Beryllium 044(B) 048(0) 034 (B) 048(U)
Cadmium 034W) 0 35(U) 097(B) 035(U)
Calcium 323000 17700 339000 18100

Chromium 16 9(B) 64(U) 154(B) 64(U)
Cobalt 12(B) 33(U) 12(B) 33(U)
Copper 77(B) 87(U) 288(B) 87(U)
hon 3710 134(B) 3020 618(B)
Lead 122(B) 18(U) 114(B) 18(U)
Magnesium 2710 (B) 12900 1850 (B) 2890

Manganese 292 (B) I 8 (UI 25 1(B) 1 8 (U)

Mercury 032(B) 32 061 (B) 0 27(B)
Molybdanum 41(B) 88(U) 36(B) 88(U)
Nickel 41(B) 73(U) 43(B) 73(U)
Potassium 444 (B) 5880 143 (B) 880

Selenium 074(U) 37(1.3) 074(U) 37(U)
Silver 31(B) 61(U) 126(B) 61(U)
Sodium 6460 115000 1130(B) 13900

Thallium 085 (B)
Vanadiujn 88(B)

2 4 (U) 0 48 (U) 2 4(U)
234 88(B) 288

Zinc 222(B) 254 696(B) 410

Notes:

USEPA SW.846 Method 6000/7000

ug/kg - micrograms per kilogram

ugfL- micrograms per liter
mg/kg - milligrams per kilogram
mgfL - milligrams per liter

SPLP -Synthetic Precipitate Leaching Procedure
Data Qualifiers, (U) Compound not detected above method deteeiion limit.

(B) Estimated value Compound detected between the method deteetion limit and thereporting limit

18 of20
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Table 2-5

Summary of Analytical Test Results for Sediment Treatability Study• Operable Unit Ii, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area
Former Homestead Air Force Base, Florida

Sample Identification MW-SD2I I MW-SD21 1 MW-SD301 MW-SD3OI

Date Sampled 5/25/00 5/25/00 5/25/00 5125100

Total SPLP Total SPLP

Compound Units mg/kg ug/l mg/kg ug/l

INORGANIC ANALYS IS it)

Aluminum 5030 62 0(U) 320(0) 76 5(0)
Antimony 034(U) 29(B) 0 70(0) 44(B)
Arsenic 38(8) 128(8) 166(B) 421

Banum 189(U) 947 18(3) 189

Beryllium 0 45 (B) 0 48 (U) 045(B) 048 (U)
Cadmium 057(B) 035 (U) 1 8(B) 0 35 (U)

Calcium 327000 14700 268000 (B) 16900

Chmmium 173(B) 64(U) 116(B) 64(U)
Cobalt 11(0) 33(U) 18(8) 33(U)
Copper 177(B) 87(U) 575(B) 87(U)
Iron 3530 47 0 (U) 3520 47 0 (U)
Lead 89(B) 18(U) 242(B) 18(U)
Magnesium 1780 (B) 3410 1040 (B) 809

Manganese 27 1(B) 1 8 (U) 159(8) 1 8 (U)

Mercury 038(B) 0 13 (B) 0 79(B) 0 13 (B)

Molybdanum 3 2(0) 88(U) 56(B) 8 8 (U)

Nickel 39(B) 73(U) 23(U) 73(U)
Potassium 170(B) 633 817(U) 683

Selenium 097(B) 37(U) 1 7(B) 3 7 (U)

Silver 105(B) 61(U) 127(B) 61(U)
Sodium 1270 (B) 9270 774(B) 7740

Thallium 045(U) 24(U) 074W) 24(U)
Vanadium 91(B) 202 84(B) 132

Zinc 417(B) 420 126(B) 626

Notes
/C US EPA SW-846 Method 6000/7000

ug/kg - micrograms perkilogram

ug/L- micrograms per liter

mg/kg - milligrams per kilogram

nig/L. milligrams per liter
SPLP - Synthetic Precipitate Leaching Procedure

Data Qualuliera (U) Compound notdcieeted above method detection limit

(B) Estimated value Compound detected between the method detection limit and the reporting limit

Sample Identification US-SS-01 1-15-55-02 MW-SDI 18 MW-5D205

Date Sampled 5/25/00 5125100 5125/00 5/25/00

Compound Units

TOTAL ORGAN1C CARSON mg/kg 37800 41400 38300 28100

Notes:
mg/kg - milligrams per kilogram

Dry weight basis

19 of2O
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Summaryof Analytical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludgcflncinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Identification MW-S0401 MW-SD4OI MW-S0421 MW.SD421

Date Sampled 5125/00 5/25/00 5/25/00 5/25100

Total SF1? Total SF1?

Compound Units mg/kg ug/l mg_
LNORGA2WIC

ti

Aluminum 3170(B) 620(U) 2170(B) 620(U)
Antimony 11(B) 63 (B) 099(B) 5 5 (B)

Arsenic 273(13) 243(8) 69(B) 217(B)

Banum 178(B) 192 137(B) 228

Beiyllium 050(B) 048(U) 040(B) 043(U)

Cadmium 46(B) 035(U) 17(B) 035 (U)

Calcium 26ffi5ö 23300 313000 16300

Chromium 254(D) 64(U) 155(B) 64(13)

Cobalt 36(D) 33(U) 16(B) 33(U)

Copper 150(B) 87(U) 739(B) 88(B)

Iron 10200 117(B) 2680 846(6)

lead 156(B) 18(U) 281(B) 13(U)

Magnesium 1510 (B) 1680 1280 (B) 1330

Manganese 373(B) I 8(U) 19 6(6) 1 8 (U)

Mercury 2 7(B) 030(8) 1 7(B) 0 34(B)

Molybdanum 137(B) 95(B) 44(B) 88(U)

Wickel 76(B) 73(U) 29(B) 73(U)

Potasatum 110(U) 517 737(U) 591

Selenium 28(B) 37(U) 13(B) 37(U)

Silver 63 6(B) 6 1(U) 49 8 (B) 6 1(U)

Sodium 600 (13) 5120 705 (B) 4650

Thallium 10(B) 24(U) 067(U) 24(U)
Vanadium 163(U) 5 5 (6) 162(B) 48 3

Zinc 576(B) 685 159(B) 565

Notea.

US EPA SW-346 Method 6000/7000

ug/kg - micmgrams per kilogram

ug/L- micrograms per liter

mg/kg milligrams per kilogram
mg/L - milligrams per Liter

SPLP - Synthetic Precipitate Leaching Procedure
Data Qualifiers (U) Compound not detected above method detection limit

(B) Estimated value Compound detected beiween the method detectio n limit and the reportgjmit

Compund

Sample Identification
Date Sampled

Units

MW-5D21 1

5/25/00

MW-SD3OI

5/25/00

MW-SD4Ol

5/25/00

MW-SD42I

5/25/00

TOTAL ORGANIC CARBON 33800 37700 70200 34800

Notes:

mg/kg -milligram! per kilogram
+
Dry weight basis

20 of 20
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Table 2-6

Summary of Physical Test Results for Sediment Treatability Study
Operable Unit 11, Sewage Treatment Plant Sludge/Incinerator Ash Disposal Area

Former Homestead Air Force Base, Florida

Sample Idcntification Date Deptb
Feet

Classification Bulk Density,

lb/ft3

Moisture
Content,

%
Dry Density

tb/ft3

Specific Gravity
@ 20°C

l-IS-SS-0l 5/25/00 Saturated, light olive brown
sandy silt

831 158 322 2.73

HS-SS-02 5/25/00 Saturated, grayish brown
sandy silt

838 l19 38,3 273

MW-SD) 18 5125/00 Saturaled, grayish brown silty
sand 896 132 38.5 2 67

MW-SD2OS 5/25/00 Saturated, grayish brown silty
sand

81 2 147 32 9 2 67

MW-SD2J 1 5/25/00 Saturated, light yellosish
brown sandy sill

965 101 48.0 2 75

MW-SD3OJ 5/25/00 Saturated, brown silty sand,
organtes

675 506 Ii!
2.54

MW-SD4OI 5/25/00 Saturated, dark gray silty

sand,_organics
728 228 22 2 2 52

MW-SD421 5/25/00 Saturated, light brown silty
sand

734 249 210 268

Notes:

Density dctermtned on undisturbed samples by hand compacting tnto a contaIner of known volume, measurtng mass of soil and calculating.

Spcctfic gravtcy performed using method B (most Speciment of ASTM D 654
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TABLE 2-7

S SURFACE WATER EXPOSURE DOSES AND
RISK CALCULATIONS FOR AN OCCUPATIONAL WORKER

OPERABLE UNIT 11, MILITARY CANAL
Former Homestead Air Force Base, Florida

Constituent
Csw

(mgIL)
SWExDo

(mg/kg-day)
SWExOd

(mg/kg-day) Toxicity Values
Calculated

Risk

CANCER EFFECTS CSFo CSFd

yu
Jlenaene

Chloroform
0 0010
00011

7 0E-09
7.7E-09

3 3E-0S
1 6E-08

2.90E-02
6 IOE-03

3 6E-02
7 6E-03

1 4E-09
1 7E-lO

Pesticides/PCBs
Heptachlor 0000016 1 lE-10 2 SE-b 4 50E+00 9 OE+00 3 OE-09

Mets
Arsenic

Cadmium

NON-CANCER EFFECTS

00013
0 0035

9 IE-09
2 4E-OS

2.IE-09
S 6E-09

1 50E+00
NAP

RfOo

I 6E+00
NAP

I 7E-08
NAP

ELCR= 2E-0S J
RIDd

YQ
Benzene

Chloroform
00010
0.0011

2 OE-0S
2 2E-08

9 4E-OS
4 4E-OS

3 OOE-03
l.OOE-02

.

2 4E-03
8,OE-03

4 6E-05
7 6E-06

B
2-Mcthylnaphthabene
Naphthalene

00010
00020

20E-OS
3 9E-08

3 1E-07
6,2E-07

LOOE-02
2 OOE-02

lOE-02
1,0E-02

3 2E-05
64E-05

EC&
Heptachbor 0000016 3 it-tO 7 9E-lO 5 OOE-04 2 5E-04 3 8E-06

Metalc
Antimony
Arsenic
Cadmium

d

0026
0 0013
0 0035

5 IE-07
2 SE-OS
6 SE-OS

l.2E-07
5 SE-09
I 6E-0S

4,OE-04
3 0E-O4
5,OE-04

I

S OE-05
2 9E-O4
I OE-04

1-11=

2 7E-03
I lE-O4
2.9E-04

3E-03 ]
- Constituent exposure point concentration in surface water (see Table 6-29)
- Cancer Slope Factor, Oral
- Cancer Slope Factor, Denial
- Excess lifetime cancer risk
- Hazard index (sum of the hazard quotients)

• milligrams per kilogram-day
- milligrams per liter
- Toxicity value not available, risks cannot be calculated.
- Not applicable Cancer slope factor and/or reference dose applies to inhalation pathway only,

not to ingestion
- Polychlorinated biphenyls
- Reference Dose, Oral
- Reference Dose, Dermal
- Surface water exposure dose, oral route
- Surface water exposure dose, derrnal route
- Volatile organic compounds

BNAs - Base/neutral and acid extractable compounds
Csw
CSFo
CSFd
ELCR
HI

mg/kg-day
mg/I...
NA
NAP

PCBs
RfDo
RfDd
5WExDo
SWExDd
VOCs

ii16102 205PM
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TABLE2.8

SURFACE WATER AND SEDIMENT EXPOSURE DOSES AND RISK
CALCULi (IONS FOR A CONSTRUCFION WORKER

OPERABLE UNIT ii, MILITARY CANAL
Iormer Ilommicad Air Force Base, Florida

KNAs - Baseineutral arid actd estroetable compounds
COPC - Chemical of potential concern
Csed - Constituent exposuic point concentration in sediment (Sec Table 6-30)
Csw - Constituent exposure paint conceniration in surlace water (see fable 6-29)
CSFo - Cancer Slope Factor, Oral

CSFd - Cancer Slope Factor, Dermal

F,LCR - Excess lifetime cancer risk

I-Il - Hazard mdcx (aiim of the hatard quotients)

mg/kg - milligrams per kilogram
mg/kg-day - milligrams per kilogram-day
mgiL - milligrams per liter
NA Toameity value not available, risks cannot be calculated
NAP - Not applicable Cancer slope factor and/or reference dose applies to inhalation pathway only, not to ingestion

- Not calculaied, not a COlt for she applicable medium

- Polychlonnated biphenyls
• Reference Dose, Oral
- Refeience Dose, Deimal
- Sediment exposure dose, oral route

- Sediment exposure dose, demial route

- Sedtmcnt exposure dose, inltalaqiois route

• Surface water exposure dose, oral route

- Surlace water exposure dose, dc,iual route

- Volattle organic compounds

S., ', ' -

Constituent
Csw

(mg/LI
fled

(mg/kg)
SWE5Do

mgIkg-day)
SWESDd

(mg/kg-day)

SEDExDo

(mg/kg-day)
SEDExOd

(mg/kg-day)

SEDExDt
(mg/kg-day) Toxiciyluea

Calculated
Risk

CANCER EFFECTS CSFo CSFd CSFi

1Q
Benzene 00010 Not a COPC 2 2ff- 10 I 9ff-US NC NC NC 2 PDE-02 36ff-tfl 2 70ff-tn - I IF- to
Chloroform 00011 Not aCOPC 2 5E-10 9 IE-09 NC NC NC 6 lOC-03 7 6ff-C) S lOE-02 7 IE-l I

DNab
Benzo(a)anthraeene Not5COEC 025 NC NC 5 6ff-lU 29ff-iD 24F-14 730ff-Ut I SE+00 3 1ff-Ui 54ff-tO
Bcnao(a)pyrene Not a COlt 022 NC NC 4 9ff-lU 2 6ff-ID 2 I E-14 7 30EfOO 15ff 101 3 IEtOO 7 3E-09
Dcnzo(b)fluorarUtene NotaCOt'C 045 NC NC I OE-U9 5 3ff-ID 4 3ff-t4 7 30F,-0I 1 5E1-00 3 1ff-UI 1 5E-09

Bcneo(kflluorsnthene NotaCOPC 022 NC NC 49ff-ID 26ff-lU 2 lE-14 730ff-02 I 55-01 3 IE-02 735-11

Cht'ysene Not a COlt 022 NC NC 49ff-IC 2 6ff- 10 2 I ff-14 1 301503 1 55-02 3 1ff-Cl 7 3E-12

I2sbenzo(a.h)anthracene Not a COliC 0 19 NC NC 42ff-lU 2 2ff-ID I Sff-14 7 3OfftOO I 5ff +01 3 IEH20 6 35-09

lndeno(1,2,3.e,cI)pyrene Nat a COlt 02 NC NC 45ff-lU 2 3ff-ID I 9C-l4 7 30ff-UI I 5fft430 3 1ff-UI &7E-tO

rcflktrcth
I4eptaehlor 0000016 NotaCOPC 365-12 1 6E-10 NC NC NC 4 S0&FUU 90E+00 460ff+00 I 55-09

Me
Arsenic 00013 95 295-10 1 2E-09 2 IS-OS I IE-09 925-13 I 5OEiOU I 651-00 1 50E#0I 36ff-OS
Cadnuurn 00035 NoraCO?C 7 SE-ID 325-09 NC NC NC NAP NAP 6305400 NAP
Chromium Not a COPC 243 NC NC 5 4ff-OS 2 812-09 2 35-12 NAP NAP 4 105+01 9 635-11

ELCR 6E-0FJ

NC
Pass
RIflo
R1DJ

5505 sOb
SEDExOd
SE Off s Di

SWExl3o
SWffxDd
VOCs



. Homestead AR # 4045 Page

231f
281

TABLE 2-S

SURFACE WA FOR AND SEDIMENT EXPOSURE DOSES AND RISK
CALCULA FIONS FOR A CONSTRUCTION WORKER

OPUtARLE liNt r II,M1L%TARV CANAL
Former tlomesteacJ Air Forte Base, Florida

BNM - Baaefneutral and acid ectractable compounds
COlt - Chemical of potential concern
Caed - Constituent exposure potni concentration in sedimcrn (see I able 6-30}
Caw - Constituent exposure point concentration in surface waler (see Table 6-29)
CSFo - Cancer Slope Factor. Oral
CSFd - Cancar Slope Factor, Dernaal
ELCR - Excess lifetime cancer oak
1-11 - Hazard index (sum of the hacard quotients)

mg/kg - milligrams per kilogram
mg/kg-day - rnifligrams per kilogram-day
mg/I. -milligrams pet-liter
NA - Toxicity value not available, nsks cannot be calculated
NAP - Not applicable Cancer slope factor and/or reference dose applies to inhalattois pathway only, not to ingestion

Constituent
Cam

(mg/L)
Card

(mg/kg)
SWEsDo

(mg/kg-day)
SWExD6

(nsglkg-duy)
SEDESDO

(mg/kg-day)

SEDExDd

(mg/kg-day)

SEDExDi
(mg/kg-day) Toxicity Values

Calculated
Rick

NON-CANCER EFFECTS RIDo RtTsd RIDi

lO
Bcnzene 00010 Not a COlt 1 PP.07 5 9C-06 NC NC NC 3 OOC-03 2 4C-0) 1 700-03 37CM)
Chloroform 00011 Not a COlt I I 6-07 4 10-06 NC NC NC I 000-02 8 PC-U) S 60C-05 $ 3E-04

BNM
2-Mrthylnaphshalene 00010 Not a COlt I 00-07 2 90-05 NC NC NC 2 OOE-02 1 OE-02 5600-04 2 96-03

Benzo(a)anthj-acenc Not a COPC 025 NC NC 2 6C-07 I 1E-07 I 16-lI 2 00E-02 ¶ 00-02 5 606-04 2 6C-0S

Benzo(a)pyrene Not a COPC 0 22 NC NC 2 26.07 1 2E-07 9 76-12 2 OOC-02 I 0E-0) S OOE-04 2 30-05
Benzo(b)Puoranthene Not a OPC 045 NC NC 4 60-07 2 40-07 2 0€-It 24100-02 I 00-02 S 606-04 4 7E-05

Bcnzo(k)fluocaothette Not a COPC 022 NC NC 2 20-07 120-07 9 70-12 2 000-02 1 00-02 S 600-04 2 30-05
Chiyaenc Not a COPC 0 22 NC NC 2 2E-01 I 2E-07 9 76-12 2 000-02 1 00-02 5 600-04 2 3E-05
Dibenzo(a,h)isntlsxacene Not a COPC 0 19 NC NC 1 90-07 1 OE-07 S 40-12 2 OOE-02 1 00-02 g 60E-0-t 2 00-05
Indeno( I ,2,3-e,d)pyrcne Not a COPC 02 NC NC 2 00-07 11 E07 8 SE-I 2 2 000412 I 00412 8 600414 2 I EMS

Naphthalenc 0 0020 Not a COlt 2 00-07 5 30-05 NC NC NC 2 006-02 1 06 02 5 60004 5 5041)

£nliddcCth
Heptarhlor 0000016 Nut a COlt I 60-09 7 4E-08 NC NC NC S 000-04 2 56-04 5 006-04 3 OE-04

MSli
Antimony 00260 Not a COPC 2 7C-06 I 1€-OS NC NC NC 4006-04 506-05 4000-04 1 46-01
Arsenic 00013 95 1 30-07 5 SE-Ui 9 76-06 5 10-07 4 26-10 3006-04 290-04 3 006-04 360-02
Cadmium 00035 Not a COPC 3 66-07 I 5 6-06 NC NC NC 5 006-04 1 06-04 5 70 C-OS I 56-02
Chromium Not a COPC 24) NC NC 2 SE-OS 1 30-06 1 16-09 3000-0) 6 06-04 3000-03 I 00-02

111= 26-UI j
PCBs
RIDo
RIDd
S COlic Do
SEDExDd
0606xOt
SWEsDo
SWExDd
VOCa

- Polyclilonnated biphenyls
- Reference Dose, Oral
- Refcrence Dose, Dermal
- Sediment exposure dose, oral route
- Sediment exposure dose. dermal route
- Sediment espoastre dose, inhalation route
- Surface water exposure dose, oral route

- Surface water exposure dose, derrrial route

- Volatile organic conipounds

— °r— ...
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TABLE 2—9

SURFACE WATER AND FISH EXPOSURE DOSES AND
RISK CALCULATIONS FOR AN ADULT RESIDENT

OPERABLE UNIT II, MILITARY CANAL
Former Homestead Air Force Base, Florida

Constituent
Csw

(mg/L)

CIT SWE'cDo

(mg/kg) (mg/kg-day)

SWEsDd

(mg/kg-day)
FEat)

(mg/kg-day) To'tieity Values
Calculated

Risk

CANCER EFFECTS CSFo CSFd

iQ
Berizene

Chloroform
00010
00011

Not aCOPC
Not a COPC

I iF-OR
I SE-OS

44E-07
2 0E-07

NC
NC

290E-02
6 1 OE-03

36E-02
76E-03

1 6E-08
I 7E-09

tgkXCBi
Aroclor 1260

4,4-DDE
Heptachlor

NotaCOPC
Not a COPC

0000016

0033
004

Not aCOPC

NC
NC

2 7E-lO

NC
NC

3 7E-09

60E-07
7 2E-07

NC

2O0E--00
3 40E-0l
4 50E+00

40E-'-OO

6 SE-0I
90E÷O0

I 2E-06
2 5E-07
3 4E-08

Mah
Macme
Cadmium

NON-CANCER EFFECTS

00013
0 0035

Not a COPC
Nm aCOPC

2 2E-O8
S 9E-OS

,

2 SE-OS
7 3E-08

NC
NC

I 50E+0O
NAP

RIDo

I 6E+00
NAP

7 7E-08
NAP

LELëRt 2E-06

RJDd1
Benzene

ChLoroform

0 0010
0 0011

Not a COPC
Not a COPC

3 9E-OS
4 3E-OS

1 OE-O6

4 SE-07
NC
NC

3 OOE-03
1 OOEM2

2 4E-03
13 OE-03

4 4E-04
6 4E-05

BN
2-Meihylnaphthalenc

Naphihalene
0 0010
00020

Not a COPC
Not a COPC

3 9E-0S
7 SE-OS

3 4E-06
6 7E-06

NC
NC

2 OOE-02
2 OOE-02

I OE-02
t OE-02

3 4E-04
6 SE-04

FtesLEC&
Aroctor 1260

4,4-DDE
Heptachlor

Not a COPC
Not a COPC

0000016

0033
004

Not a COPC

NC
NC

6 3E-tO

NC
NC

S 6E-09

1 4E-06
I 7E-06

NC

2 OOE-05
5 OOE-04
5 OOE-04

t OF-OS
2 5E-04
2 SE-04

7 OE-02
3 4E-03
3 6E-05

frJa
Antimony
Arsenic
Cadmium

0 026
00013
00035

Not a COPC
Not aCOPC
Not a COPC

I OE-06
52E-05
I 4E-07

I 3E-06
64E-08
1 7E-07

NC
NC
NC

4 OE-04
30E-04
5 OE-04

8 OE-05
29E-04
I OE-04

I SE-02
40E-04
2 OE-03

F I-ll= IE-Ol

BNA5 - Base/neutral and acid extractable compounds
CIT - Constituent exposure point concentration in fish filets (see Table 6-3 1)
COPC - Chemical of potential concern
C5Fo - Cancer Slope Factor, Oral
CSFd - Cancer Slope Factor, Derenal
Caw - Constituent exposure point concentration in surface water (see Table 6-29)
ELCR - Excess lifetime cancer tisk
FExD - Fish ingestion exposure dose
1-Il - Hazard index (sum of the hazard quotients)

mg/kg - milligrams per kilogram
mg/kg-day - milligrams per kilogram-day
mg/L -milligrams per liter
NA -Toxicity value not available4 nsks cannot be calculated
NAP - Notapplicable Cancer slope facior and/or reference dose applies to inhalation pathway only, not to ingestion
NC -Notcalculated, not a COPC for the applicable medium.
PCBs - Polychionnated biphenyli
RfDo - Reference Dose, Oral
RlDd - Reference Dose, Dermal
SWExDo - Surface water exposure dose, oral route
SWExDd - Surface water exposure dose, dennal route
VOCs - Volatile organic compounds

1 otl ii(6/5Z207PM
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TABLE 2-10

SURFACE WATER AND FISH EXPOSURE DOSES AND
RISK CALCULATIONS FOR A CHILD RESIDENT

OPERABLE UNIT II, MILITARY CANAL
Farmer Homestead Air Forte Base, Florida

- Constituent exposure point concentration in tish filets (see Table 6-31)
- Chemical of potential concern
- Cancer Slope Factor, Oral
- Cancer Slope Factor, Dermal

Constituent e'tposure point concentration in surface water (see Table 6-29)
• Excess lifetime cancer risk
- Fish ingestion exposure dose
- Hayard index (sum of the hazard quotients)

- milligrams per kilogram
- milligrams per kilogram-day
- milligrams per liter
- Toxicity value not available, nsks cannot be calculated
- Not applicable Cancer slope factor andlor reference dose applies to inhalation pathway only, not to ingestion
- Not calculated, not a COPC for the applicable medium

- Polychlortnatcd biphenyls

I of 1 iIis'O2!OTPM

4

Csw
Constituent (mg/L)

CIT
(mg/kg)

SWExDo

(mg/kg-day)
S\VEsDd FEsD

(mg/kg-day) (mg/kg-day) ToxicityXues
Calculated

Risk

CANCER EFFECTS CSFo CSFd

YQO
Denzene 00010 Not a COPC I 6E-08 2 9E-07 NC 2 90E-02 3 6E-O2 I tE-OB
Chloroform 00011 Not aCOPC 1 7E-08 1 3E-07 NC 6 IOE-03 7 6E-03 I IE-09

Pcstkides/PCBs
Aroclor 1260 Not a COPC 0033 NC NC I 7E-07 2 OOE+0O 4 OE+0O 3 4E-07
4,4'-DDE Not aCOPC 004 NC NC 2 IE-07 340E-0l 6 BE-UI 7 OF-OS

Heptachlor 0000016 Not a COPC 2 SE-lU 2 4E-09 NC 4 SOE-*-00 9 OE-t-00 2 3E-08

Mb
Arsenic 00013 Not aCOPC 2 IF-OS I BE-OS NC 1 SOE+O0 1 6E-t-O0 6 OF-OS

Cadmium 00035

NON-CANCER EFFECTS

NotaCOPC 5SF-OS 4SF-OS NC NAP

RfDo

NAP NAP

rELR= 5E-07
ROd

YQQ
Bcnzene 00010 Not aCOPC I SE-07 3 4E-06 NC 3 OOE-03 2 4E-03 I SE-03
Chloroform 00011 Not a COPC 2 OE-07 I 6E-06 NC 1 OOE-02 8 OE-03 2 2E-04

BNL
2-Mcthylnaphthalene 00010 Not a COPC I SE-07 1 1 E-05 NC 2 OOE-02 I OE-02 I I E-O3

Naphthalenc 0 0020 Not a COPC 3 7E-O7 2 2E-05 NC 2 OOE-O2 I OE-02 2 2E-O3

EeUkiduLECBs
Aroctor 1260 Not a COPC 0 033 NC NC 2 OE-O6 2,00E-OS I OF-OS 9 9E-02
4,4'-DDE Not a COPC 0.04 NC NC 2 4E-O6 S OOE-O4 2 SE-04 4 SE-O3

Heptachlor 0000016 Not a COPC 2 9E-09 2 BE-OS NC S OOE-04 2 5E-04 1 2E-04

Mah
Antimony 0026 Not a COFC 4 7E-06 4 2E-06 NC 4 OE-04 tOE-OS 6 4E-02
Arsenic 00013 Not aCOPC 24E-07 2 IF-Ui NC 3 OE-04 29E-04 I 5E-03
Cadmium 00035 Not aCOPC 64E-07 5 6E-07 NC S OE-04 tOE-04 6 9E-O3

LIII I-It = 2E-0l

BNAs - Base/ncuiral and acid extractable compounds
Cff
COPC
CSFo
CSFd
Cst',
ELCR.
FExD
HI

mg/kg
mg/kg-day
mg/L
NA
NAP
NC
PCBs
RfIJo
ROd
SWExD0
SWExDd
VOCs

- Reference Dose. Oral
- Reference Dose, Dermal
- Surface water exposure dose, oral mute
- Surface water exposure dose, dermal route

- Volatile organic compounds
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TABLE 2-11

SURFACE WATER AND FISh EXPOSURE DOSES AND
RISK CALCULATLONS FOR AN ADULT RECREATIONAL FiSHERMAN

OPERABLE UNiT ii, MILtTARY CANAL
Former homestead Air Force Base, Florida

Csw
Constituent (rng/L)

Cl!
(mg/kg)

SWExflo
(mg/kg-day)

5WEsDd
(mg/kg-day)

FEaD

(mg/kg-day) Toxicity Values
Calculated

Risk

CANCER EFFECTS CSFo CSFd

1Q
Qenzene 00010 Not a COPC 1 72-08 4 4E-07 NC 2 902-02 3 62-02 162-OS
Chloroform 00011 NotaCOPC I 86-08 2 02-07 NC 6 102-03 762-03 I 72-09

PesticidnfPClls
Aroclor 1260 Not a COlt 0033 NC NC 6 02-07 2 006+00 4 OE+00 1 26-06

44'-DDE NoIaCOPC 004 NC NC 72E-07 3406-01 6 82-01 2 52-07
Heptachlor 0000016 NotaCOPC 2 76-10 3 72-09 NC 4502-i-GO 902+00 342-08

Mtub
Arsenic 00013 Not a COPC 2 22-08 2 82-08 NC I 502+00 166+00 7 72-08
Cadmium 00035

NON-CANCER EFFECTS

Not a CO?C 5 96-08 732-08 NC NAP

RfDo

NAP NA?

LELCR= 22-06 1

RfDd

1D
Benzene 00010 Not a COPC 3 96-08 I 06-06 NC 3 002-03 242-03 - 4 46-04

Chloroform 00011 Not a COPC 4 3E-08 486-07 NC 1 006-02 802-03 642-05

BN
2-Methytnaphihalene 00010 NoEaCOPC 392-08 346-06 NC 2002-02 1 OE-02 342-04
Napluhalene 00020 Not a COPC 7 86-08 6 76-06 NC 2 002-02 1 06-02 6 86-04

Pesticidec/PiCRa
Aroclor 1260 Not a COPC 0 033 NC NC 1 46-06 2 006-05 1 06-05 706-02
4,4-DDE Not a COPC 004 NC NC 1 76-06 5 006-04 2 52-04 3 46-03

Hcptachlor 0000016 Not a COPC 6 36-10 8 66-09 NC 5 002-04 2 52-04 3 66-05

k1ab
Antimony 0026 NotaCOPC 1 OE-06 136-06 NC 406-04 8 06-05 1 82-02

Arsenic 00013 Not a COPC 5 26-08 646-08 NC 306-04 2 96-04 406-04
Cadmium 00035 Not a COPC 1 46-07 1 76-07 NC 506-04 1 06-04 206-03

L tu 16-01 J

BNAs - Base/neutral and acid extractable compounds
CIT - Constituent exposure point concentration in fish filets (see Table 6-31)
COPC - Chemical of potential concern
CSFo - Cancer Slope Factor, Oral
CSFd - Cancer Slope Factor, Dermal
Csw - Constituent exposure point concentration in surface water (see I able 6-29)
ELCR - Excess lifetime cancer nsk
FEsD - Fish ingestion exposure dose
HI - Hazard index (turn of the hazard quotients)

mg/kg - milligrams per kilogram
mg/kg-day - milligrams per kilogram-day
mg/L - milligrams per liter
NA - Toxicity value not available, naks cannot be calculated
NAP - Not applicable. Cancer slope factor and/or reference dose applies to inhalation pathway only, not to ingestion
NC - Not calculated, not a COPC for the applicable medium
PCBs - Polychionnated biphenyls
Rf'Do - Reference Dose, Oral
RtDd - Reference Dose, Dernial
SWExD0 - Surface water exposure dose, oral route
SWExDd -Surface water exposure dose, derrnal mule
VOCs - Volatile organic compounds

iofl ii)6105209PM
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TABLE 2-12

SURFACE WATER AND FISH EXPOSURE DOSES AND
RISK CALCULATIONS FOR AN ADULT SUBSISTENCE FIShERMAN

OPERABLE UNiT Ii, MILITARY CANAL
Former Homestead Air Force Base, Florida

Csw
Constituent (mg/I)

CR'

(mg/kg)
SWExDo

(mg/kg-day)

5WExDd

(mg/kg-day)
FEat)

(mg/kg-day) Toxicity Values
Calculated

Risk

CANCER EFFECTS CSPo CSFd

1O
flenzene 00010 Not a COPC 3 4E-08 S SE-07 NC 2 90E-02 36E-02 3 3E-08
Chloroform 00011 NotaCOPC 3 7E-OS 4 IE-07 NC 6 bE-C) 7 6E-03 3 4E-09

EesilddCB
Ai-ocbor 1260 Not a COPC 0.033 NC NC 6 OE-06 2 OOE+00 4 OE+00 I 2E-05
4,4'-DDE NotaCOPC 004 NC NC 7 2E-06 3 40E-0t 6 SE-Ol 2 SE-06
Heptachlor 0000016 Not a COPC 5 4E-I0 7 4E-09 NC 4 50E4-00 9 OE+00 6 9E-08

Metals
Arsenic 00013 Not a COPC 4 4E-0S 5 SE-OS NC 1 50E+00 I 6E+00 I 5E-07
Cadmium 0 0035

NON-CANCER EFFECTS

Not a COPC I 2E-07 I 5E-07 NC NAP NAP NAP

LELCR= IE-O5 I

RIDo RIDd

1o
tlenzcne 0 0010 Not a COPC 7 8E-08 2 I E-06 NC 3 OOE-03 2 4E-03 S SE-04
Chloroform 00011 Not a COPC S 6E-08 9 6E-07 NC I OOE-02 S GE-U) I 3E-04

BNSs
2-Methylnaphtbalene 0 0010 Not a COPC 7 SE-OS 6 7E-06 NC 2 OOE-02 I OE-02 6 SE-04

Naplithalene 0 0020 Not a COPC I 6E-07 1 3E-0S NC 2 OOE-02 1 OE-02 1 4E-03

ndsfl
Aroclor 1260 Not a COPC 0033 NC NC I 4E-05 2 OOE-05 I GE-OS 7 GE-UI

4,4'-DDE Not a COPC 0 04 NC NC I iF-OS S OOE-04 2.5E-04 3 4E-02

Heptachlor 0000016 NoLaCOPC 1 3E-09 I 7E-0S NC 500E-04 2 SE-04 7 tE-OS

Meta
Antimony 0 026 Not a COPC 2 OE-06 2 5E-06 NC 4 OE-O4 S GE-OS 3 7E-02
Arsenic 0 0013 Not a COPC 1 0E-O7 I 3E-07 NC 3 OE-O4 2 9E-04 S OE-04
Cadmium 00035 Not a COPC 2 7E-07 3 4E-07 NC 5 OE-04 I OE-04 4 OE-O3

111= SE-UI ]

BNAs - Base/neutral and acid extractable compounds
Cif - Constituent exposure point concentration in lish Glets (see Table 6-31)
COPC - Chemical of poiential concern
CSFo - Cancer Slope Factor, Oral
CSFd - Cancer Slope Factor, Dermal
Csw - Constituent exposure point concentration in surface water (see Table 6-2 9)
ELCR - Excess lifetime cancer nsk
FExD - Fish ingestion exposure dose
HI - Hazard index (sum of the hazard quotients)

mg/kg - milligrams per kilogram
mg/kg-day - milligrams per kilogram-thy
mg/L - milligrams per liter
NA -Toxicity value not available, risks cannot be calculated
NAP - Not applicable Cancer slope factor an&or reference dose applies to inhalation pathway only, not to ingestion
NC - Not calculated, not a COPC for the applicable medium.
PCBs - Polychlorinated biphenyls
RIDo - Reference Dose, Oral

I of I iiFa022 10PM
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TABLE 2-13

S SURFACE WATER AND FISH EXPOSURE DOSES AND
RISK CALCULATIONS FOR A CHILD SUBSISTENCE FISHERMAN

OPERABLE UNIT 11, MILITARY CANAL
Former Homestead Air Force Base, Florida

Csw
Constilueni (mg/L)

CIT

(mg/kg)
SWExDo

(mg/kg-day)
SWExDd

(mg/kg-day)
FEtiD

(mg/kg-day) Tosicity Values
Calculated

Risk

CANCER EFFECTS CSFo CSFdy
Benzene 00010 Not a COPC 3 1 E-08 5 SE-07 NC 2 90E-02 3 6E-02 2 2E-08
Chloroform 00011 Not a COPC 3 4E-08 2 7E-07 NC 6 IOE-03 7 6E-03 2 3E-09

£lidtfC
Aroclor 1260 Not a COPC 0 033 NC NC I 7E-06 2 OOE+00 4 OE+00 3 4E-06
4,4'-DDE Not a COlt 004 NC NC 2 1 E-06 3 40E-0l 6 SE-01 7 OE-07

Heptachlor 000016 Nota COPC 5 OF-ID 4 SE-09 NC 4 SOE+00 9 0E-i-00 4 6E-08

Mtb
ArseniC 00013 Nota COPC 4 IF-OS 3 6E-08 NC I SOE+00 I 6E+00 I 2E-07
Cadmium 00035

NON-CANCER EFFECTS

NotaCOPC I IE-07 96E-08 NC NAP NAP

[ ELCR=

RflDo RfQd

NAP

4E-061

YSCs
Benzene 00010 Not a COPC 3 7E-07 6 7E-06 NC 3 ODE-C) 2 4E-03 2 9E-03
Chloroform 00011 Not a COPC 4 OE-07 3 1 E-06 NC I OOE-02 8 OE-03 4 3E-04

BSs
2-Methylnaphthalcne 00010 Noi a COPC 3 7E-07 2 2E-05 NC 2 OOE-02 I 0E-02 2 2E-03
Naphthalene 00020 Not a COPC 7 3E-07 4 4E-05 NC 2 OOE-02 I OE-02 4 SE-C)

-
Pestzcidec/PCRc
Aroclor 1260 Not a COPC 0033 NC NC 2 OF-OS 2 OOE-05 I CE-OS 9 9E-0l
4,4-DDE Not a COPC 0 04 NC NC 2 4E-0S S OOE-04 2 SE-04 4 SE-02
Heptachlor 0000016 NotaCOPC S 8E-09 5 61008 NC S OOE-04 2 5E-04 24E-04

kthh
Antimony 0026 Not a COPC 9 51006 8 3E-06 NC 4 OE-04 8 OF-OS 1 3E-01
Arsenic 0 0013 Not a COPC 48E-07 4 2E-07 NC 3 OE-04 2 9E-04 31 E-03
Cadmium 00035 NotaCOPC 1 3E-06 1 IE-06 NC SOE-04 I OE-04 I 4E-02

1 H1= iF-rOD 1

BNAs - Base/neutral and acid e'ctractable compounds
Cff
COPC
CSFo
CSFcI

Csw
ELCR
FExD
I-il

mg/kg

mg/kg-day
mg/L
NA
NAP
NC
PCBs
RIDo

- Constituent exposure point concentration in fish filets (see Table 6-31)
- Chemical of potenlial concern
- Cancer Slope Factor, Oral

- - Cancer Slope Factor, Dermal
- Constituent exposure point concentration in surface water (see Table 6-29)
- Excess lifetime cancer risk
- Fish ingestion exposure dose
- Hazard index (sum of the hazard quotients)

- milligrams per kilogram
• milligrams per kilogram-day
- milligrams per liter
- Toxicity value not available, nsks cannoi be calculated
- Not applicable Cancer slope factor and/or reference dose applies to inhalation pathway only, not to ingestion
- Not calculated, not a COPC for the applicable medium.
- Polychlonnated biphenyls
- Reference Dose, Oral

iiiSiOSl 10PM
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TABLE 2-14

SUMMARY OFSEDIMENTSCREENING RESULTS -RECENTLYDETECTED COMPOUNDS'

SCREENING ECOLOGICAL RISK ASSESSMENT'

FORMER HOMESTEAD AIR FORCE BASE FLORIDA

Maximum Sediment Source of
Detected Screening Screening Hazard

Compound Units Concentration Value Value Quotient

Volatile Organic Compounds
Acetone mg/kg 9 7 NA NA NC
Benzcne mg/kg 0 64 NA NA NC
Bromoform (Tnbromomethane) (TI-IM) mg/kg 0.0047 NA NA NC
Butanone, 2- (Methyl ethyl ketone) (MEK) mg/kg 0018 NA NA NC
Carbon Disultide mg/kg 0 083 NA NA NC
Chlorobenzcne mg/kg 78 NA NA NC
Chloroform (Tnehloromethane) (THM) mg/kg 0 0079 NA NA NC
Chloromethanc (Methyl chlonde) mg/kg 0 077 NA NA NC
Diehlorobenzene, 1,2- (o-) mg/kg 9 4 NA NA NC
Dichlorobenzenc, 1 ,3- (m-) mg/kg 4 7 NA NA NC
Dich!orobcnzene, 1,4- (p-) mg/kg 13 NA NA NC
Dichlorocthane, 1,2- (EDC) mg/kg 0005 NA NA NC
Dichtorothenc, 1,2- (mixture) mg/kg 0 006 NA NA NC

S Dimethyl disultide mg/kg 0 02 NA NA NC
Ethylbenzene mg/kg 0 007 NA NA NC
Methylenc chlondc (Dtchloromethane) mg/kg 0 002 NA NA NC
n-Butylbenzene mg/kg 0 002 NA NA NC
p-lsopropyltoluene mg/kg 0 13 NA NA NC
Pyndine mg/kg 61 NA NA NC
Tetrachioroethene (PCE) mg/kg 0 007 NA NA NC
Toluene mg/kg 0 27 NA NA NC
Tnchlorofluoromethanc mg/kg 0012 NA NA NC
Xylenes (mixed) mg/kg 013 NA NA NC

Total Petroleum Hydrocarbons
TRPH mg/kg 93 NA NA NC

Base, Neutral, and Acid Extractables
(Butyloctyl)bcnzene mg/kg 7 NA NA NC
(Dimcthylhexenyl)benzenc mg/kg 5 NA NA NC
(Dimcthylhexyl)benzene mg/kg 3 NA NA NC
(Pcntylheptyl)benzene mg/kg 8 NA NA NC
Benzofluorenone mg/kg 6 NA NA NC
bis(2-Chloroisopropyl)ether mg/kg 0 59 NA NA NC
bis(2-Ethylhexyl)adipate mg/kg 19 NA NA NC
bis(2-Ethylhexyl)phthalate (DEI-IP) mg/kg 14 0 182 Flonda SQAG' 769
Butyl benzyl phihalate mg/kg 0 53 NA NA NC
Cl -Dibenzothiophenes mg/kg 0M078 NA NA NC
C2-Dibenzothiophenes mg/kg 00125 NA NA NC

- C3-Dibcnzothiphenes —. mg/kg 00347 NA NA NC
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SUMMARY OF SEDiMENT SCREENING RESULTS -RECENTLY DETECTED COMPOUNDS'

SCREENING ECOLOGICAL RISK ASSESSMENT

FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Polynuclear Aromatic Hydrocarbons (PAHs)
Low Molecular Weight 2

Masimum Sediment Source of
Detected Screening Screening Hazard

Compound Units Concentration Value Value Quotient

Chlorobis(chloi-ophenyi)ethanone mg/kg 3 NA NA NC
Chlorophenol,2- mg/kg 0014 NA NA NC
Deslupene mg/kg 10 NA NA NC
Dibenzothiophene mg/kg 0 0028 NA NA NC
Di-n-butyl phthalate (Dibutyl phthalatc) mg/kg 12 NA NA NC
D,-n-octyl phthalate mg/kg 0 08 NA NA NC
Dodecanoic acid, hexadecyl ester mg/kg 20 NA NA NC
Dodecanoic acid, tetradecyl ester mg/kg 2 NA NA NC
Hexachtorobenzene mg/kg 0 0001 3 NA NA NC
Hex adecanoic acid mg/kg 6 NA NA NC
Hexadecenoic acid mg/kg S NA NA NC
Limonene mg/kg 004 NA NA NC
Menthcne mg/kg 02 NA NA NC
Methylphenol, 4- (p cresol) mg/kg I 4 NA NA NC
Octadecenoic acid mg/kg 6 NA NA NC
Pinene mg/kg 002 NA NA NC
Tccradeeanoic acid mg/kg 5 NA NA NC
Tetrahydronaphthalene mg/kg 10 NA NA NC
Tnchlorobenzene, 1,2,4- mg/kg 00043 NA NA NC
Tnchlorobenzcne, 1,3,5- mg/kg 0 0029 NA NA NC

(Phenylmethyl)naphthalene mg/kg 4 NA NA NC
16,7-Trimcthy1naphtha1enc mg/kg 00018 NA NA NC
l-Meth'1phenanthrene mg/kg 00032 NA NA NC
2,3,5-Trimethylnaphthalenc mg/kg 0 033 NA NA NC
2,6-Dtmethylnaphthalene mg/kg 0 15 NA NA NC
Aceriaphthene mg/kg 1 0 00671 Flonda SQAG' 2235

Acenaphthylene mg/kg 1 8 0 00587 Florida SQAG' 307
Anthracene mg/kg 14 0 0469 Florida SQAG 299

Biphenyl, 1,1- [or diphenyl] mg/kg 0 12 NA NA NC
bis(Dimethylcthyl)phenanthrene mg/kg 10 NA NA NC
Cl -Fluorenes mg/kg 0.5 NA NA NC
Cl-Naphthalenes mg/kg 0M27 NA NA NC
Cl-Phcnanthrenes/anthracenes mg/kg 3 5 NA NA NC
C2-Fluorenes mg/kg 00199 NA NA NC
C2-Naphthalenes mg/kg 0 36 NA NA NC
C2-Phenanthrenes/anthracenes . mg/kg 0.0617 NA NA NC
C3-fluorenes mg/kg 0 0423 NA NA NC
C3-Naphthalenes mg/kg 057 NA NA NC
C3-Phenanthrenes/anthraccnes mg/kg 1.2 NA NA NC
C4-Naphthalenes pg/kg 923 NA NA NC
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SUMMARY OF SEDiMENT SCREENING RESULTS -RECENTLY DETECTED COMPOUNDS!

SCREENING ECOLOGICAL RISK ASSESSMENT

- FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Maximum Sediment Source of
Detected Screening Screening Hazard

Compound Units Concentration Value Value Quotient

C4-Phcnanthrcncs/anthracenes mg/kg 0067 NA NA NC
Carbazolc mg/kg 10 NA NA NC
Dibenzofuran mg/kg 12 NA NA NC
Fluorene mg/kg 17 (10212 Flonda SQAG - 802
Methylriaphthalcnc, 1- mg/kg 0 240 NA NA NC
Methylnaphthalcne, 2- mg/kg 1 6 0,0202 Florida SQAG' 79 2
Naphthalcnc mg/kg 1.1 0 0346 Florida SQACI ' 31 8
Phcnanthrenc mg/kg 62 0 0867 Florida SQAG ' 715

. Sum of low molecular weight PAils mg/kg 156 0312 Florida SQAG 499

High Molecular Weight
Bcnzo(a)anthraccne

Benzo(a)pyrene
Benzo(b)fluoranthcne
Benzo(g,h,t)peiylene
Benzo(k)fluoranthene
Benzo[c]pyrcne
Cl Chrysenes/benzanthracenes
C1-Chi)iscncs
CI-Fluoranthenes/pyrenes
C2 Chryscnes/benzanthracencs
C2-Chryseries
C3-Chrysencs
C4-Chryscnes
Chrysene
Dibenz(a,h)anthraccnc
Fluoranthene

lndeno(l,2,3-cd)pyrcne
Perylcne
Pyrenc
Sum of high molecular weight PAils
Total PAHs '

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

•

62
36
34
28
38

0 11
1 7

00569
7 I
0 33

0.0907
00172
0.0312

47
6 7
79
24

0 0222
52
416
572

•

0 0748

0 0888
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.108
0 00622

0 113
NA
NA

0 153
0655
I 684

Florida SQAG
Florida SQAG

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Florida SQAG'
Florida SQAG'
Florida SQAG

NA
NA

Florida SQAG'
Florida SQAG
Florida SQAG L

829

405
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
435
1077
699
NC
NC
340
635
340

(2,4,5-Tnchlorophcnoxy)propionic acid, 2-
(2.4.5-Wi (Silvex

mg/kg 0.14 NA NA
.

NC
Pesticides
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TABLE 2-14 (Continued)

SUMMARY OF SEDIMENT SCREENING RESULTS -RECENTLY DETECTED COMPOUNDS'

SCREENING ECOLOGICAL RISK ASSESSMENT

FOR\IER HOMESTEAD AIR FORCE BASE, FLORIDA

Compound Units

Ma'cimum
Detected

Concentration

Sediment
Screening

Value

Source of
Screening

Value
Hazard

Quotient

Aldriri mg/kg 00071 NA NA NC
aipha-Chlordane mg/kg 0064 NA NA NC
alpha-Chlordenc /2 —
Chlordanc

mg/kg
mg/kg

0 04
1.5

NA
0 0017

NA
US EPA Region 4

NC
882

Chlordanc - gamma mg/kg 0.00356 NA NA NC
Chlordene 12 mg/kg 0 12 NA NA NC
cis-Nonachlor mg/kg 0 00087 NA NA NC
ODD. 4,4'- mg/kg 12 000122 Elonda SQAG' 9836
ODE, 4,4'-
DDT, 4,4'-

mg/kg
mg/kg

I 3 -
074

0 00207
0 00119

Flonda SQAG'
Flonda SQAG

628
622

Dicamba mg/kg 00071 NA NA NC
Dieldnn mg/kg 0 II 0000715 Flonda SQAG 154

Endosulfan I (alpha) mg/kg 0 87 NA NA NC
Endosulfan 11 (beta)
Endnn

mg/kg
mg/kg

0 35
0 24

NA
0 0033

NA
USE PA Region 4

NC
72 7

HCH, alpha- (BHC, alpha-) mg/kg 00001 NA NA NC
HCH, beta- (BHC, beta-) mg/kg 0 13 NA NA NC
EtCH, gamma- (SI-IC, gamma-) (Lindane) mg/kg 0 072 0 00032 Flonda SQAG 225

HCH-technieal mg/kg 0 0013 NA NA NC
Heptachlor mg/kg 0 0! NA NA NC
Heptachior epoxide mg/kg 0 25 NA NA NC
Methoxychlor mg/kg 0 19 NA NA NC
Mirex mg/kg 0.00033 NA NA NC
Oxychlordane mg/kg 0 00017 NA NA NC
Toxaphene mg/kg 0 57 NA NA NC
Trans nonachlor mg/kg 0 00055 NA NA NC
Tnchloropheno'yacetic acid, 2,4,5- (2,4,5-T) mg/kg 0.0072 NA NA NC

Polychiorinated Biphenyls (PCBs) 6
SZ#105 mg/kg 000094 00216 ElondaSQAG 00435
BZ#138&BZ#160 mg/kg 000471 00216 FloridaSQAG' 0218
SZ#153&BZ#132 mg/kg 000476 0.0216 FIondaSQAG' 0220
BZ#18 & BZ#17 mg/kg 000076 00216 Flonda SQAG' 00351
BZ#187 mg/kg 000156 00216 Flonda SQAG' 00722
SZ#208 & BZ#l95
BZ#5 & BZ#8
SZ#66

mg/kg
mg/kg
mg/kg

0.00047
000196
0.00273

0.0216
0.02 16
00216

Flonda SQAG'
Honda SQAG'
Honda SQAG'

0.02 18
00907
0.126

PCB-0l8 mg/kg 0014 01)216 Florida SQAG 0.632
PCS-028 mg/kg 0032 00216 Florida SQAG 1.47
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SUMMARY OF SEDIMENT SCREENING RESULTS— RECENTLY DETECTED COMPOUNDS'

SCREENING ECOLOGICAL RISK ASSESSMENT

FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Compound Units

Maximum
Detected

Concentration

Sediment
Screening

Value

Source of
Screening

Value
Hazard

Quotient

PCB-044
F'CB-052

mg/kg
mg/kg

0013
0027

0fl16
00216

Flonda SQAG
Flonda SQAG'

0 589
1 27

PCB-066/095
PCB-087
PCB-101/090

mg/kg
mg/kg
mg/kg

0031
0 0092
0040

0.0216
0 0216
00216

Flonda SQAG 1
Florida SQAG L
Flonda SQAG'

1 43
0.426
I 86

PCB-105/132
PCB-l 18
PCB-1254 (AROCHLOR 1254)

mg/kg
mg/kg
mg/kg

00079
0023
0.78

0.0216
0 0216
00216

Florida SQAG1
Honda SQAG
Florida SQAG L

0367
l 04
36 1

PCB-l26
PCB-128

mg/kg
mg/kg

00026
000906

00216
0 0216

F1ondaSQAG'
Flonda SQAG'

0120
0419

PCB-138/163/l64 mg/kg 0.026 0 0216 Florida SQAG 1 22
PCB-l53 mg/kg 0044 00216 Florida SQAG 1 2 02
PCB-170/190
FCB-180

mg/kg
mg/kg

00139
0026

00216
00216

Flonda SQAG'
F1ondaSQAG'

0 644
1.19

PCB-187/182/159 mg/kg 0017 0.02 16 Honda SQAG' 0 768
PCB-195
PCB-200

mg/kg
mg/kg

00038
00047

0 0216
00216

Flonda SQAG
Flonda SQAG'

0 177
0 218

PCB-206
PCB-209

mg/kg
mg/kg

0 0070
00034

0 0216
0 0216

Florida SQAG'
Florida SQAG'

0 325
0 157

Inorganic Compounds
Aluminum mg/kg 6470 NA NA NC
Ammonia mg/kg 230 NA NA NC
Antimony mg/kg 266 12 USEPA Region45 222
Arsenic mg/kg 53 7 7 24 USEPA Region 4 7 42

Barium mg/kg 160 NA NA NC
Beryllium
Cadmium

mg/kg
mg/kg

035
46.6

NA
0 676

NA
Florida SQAG '

NC
68 9

Calcium
Chromium (total)

mg/kg
mg/kg

658000
224

NA
52.3

NA
Florida SQAG

NC
4 28

Cobalt
Copper

mg/kg
mg/kg

8 3
507

NA
18 7

NA
Florida SQAG'

NC
27 1

Cyanide mg/kg I 6 NA NA NC
Dibutyl tin mg/kg 0 54 NA NA NC
Iron
Lead

mg/kg
mg/kg

12000
1640

NA
302

NA
Florida SQAG

NC
54 3

Lithium mg/kg 84 NA NA NC
Magnesium mg/kg 13900 NA NA NC
Manganese mg/kg 65.1 NA NA NC
Mercury mg/kg 12 0A3 Florida SQAG' 92.3

1
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.
TABLE 2-14 (Continued)

SUMMARY OF SEDIMENT SCREENING RESULTS -RECENTLY DETECTED COMPOUNDS'

SCREENING ECOLOGICAL RISK ASSESSMENT

FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Compound Units

Maximum
Detected

Concentration

Sediment
Screening

Value

Source of
Screening

Value
Hazard

Quotient

Molybdenum mg/kg 10 NA NA NC
Nickel mg/kg 36.9 15.9 Flonda SQAG ' 2 32

Nitrate-nitrite nitrogen mg/kg 122 NA NA NC
Phosphorous mg/kg 8072 NA NA NC
Potassium mg/kg 2770 NA NA NC
Selenium mgikg 64 NA NA NC
Silver mg/kg 110 0733 Florida SQAGi 150

Sodium mg/kg 61000 NA NA NC
Strontium mg/kg 4200 NA NA NC
Thallium mg/kg 0 86 NA NA NC
Tin mg/kg 130 NA NA NC
Titanium mg/kg 50 NA NA NC
Total kjeldahl nitrogen mg/kg 13000 NA NA NC
Total phosphorus mg/kg 4000 NA NA NC
Tnbutyl tin mg/kg 1.5 NA NA NC
Vanadium mg/kg 85.5 NA NA NC
Zinc mg/kg 2430 124 Honda SQAG 196

Footnotes
Si - Polychlonnated biphenyl (PC B)

DOD - Dichlorodiphenyldichloroethane
DDE - Dichlorodiphcnyldichloroethylene
DDT - Dichlorodiplienyltnchloroeihane

mg/kg - Milligrams per kilo gium
NA - Not available
NC - Not calculated - no screening value available

Development of an Approach to the Assessment of Sediment Quality in Honda Coastal Waters Volume I — Development and Evaluation of
Sediment Quality Assessment Guidelines (SQAG) Honda Department of Environmental Proteeiion

Naiional Status and Trends deFines low molecular weight PAIls as 2 and 3 nng PAHs, including anthracene, acenaphthalene, acenaphthylene.

biphenyl, earbazole, dibenzofuran, fluorene, 1-methylnaphthalene, 2-methylnaphthalene, 1-methylphenanthrenc, naphihalene, and phenanihrene

National Siatus and Trends defines high molecular weight PAils as 4. 5, and 6 nng PAIls, including benzo(a)anthraeene, benzo(a)pyrene,
benzo(bflluoranthene, benzo(k)fluoianthenc, ben.ro(g,h,i)pcrylene, chrysene, diben4a,h)anthmcene, fluoranthenc, indeno( I ,2,3-ed)pyrene, and
pyrene

The total PAHs result is the sum of the maximum detected concentrations of all PAIls

United States Environmental Protection Agency (USEPA) Ecological Risk Assessment at Military Bases. Process considerations, timing of
activities, and inclusion of stakeholders, December 1998

6 The designation 'Aroelor' is used for PCB congeners The terms 'PCB and 'St denote PCB compounds 'Total PCBs' is equal to the suinof
aroclors only
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TABLE 2-15

SEDIMENT SCREENING RESULTS - COMPOUNDS NOT DETECTED RECENTLY'
SCREENING ECOLOGICAL RISK ASSESSMENT

FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

•I

I
- Compound Units

Maximum
Reporting

Limit

Sediment
Screening

Value

Source of
Screening

Value
Hazard

Quotient

Volatile Organic Compounds
I,l-Dichloropropene mg/kg 0 015 NA NA NC
1,3-Dichioropropane mg/kg 0015 NA NA NC
2,2-Dichloropropane mg/kg 0 015 NA NA NC
2,2'-oxybis (1- Chloropropane) mg/kg 82 NA NA NC
Bromobenzene mg/kg 0015 NA —tt6r NC
Bromochloromethanc mg/kg 0015 NA NA NC
Bromodichloromethane mg/kg 0 039 NA NA NC
(Dichlorobromomethane) (THM)

• Bromomethane (Methyl bromide) mg/kg 0 039 NA NA NC
Carbon Tetrachlonde mg/kg 0 039 NA NA NC
Chlorocthane (Ethyl chlonde) mg/kg 0 039 NA NA NC
Chlorotoluene, o- mg/kg 0,015 NA NA NC
Chlorotoluene, p- mg/kg 0 015 NA NA NC
D,bromo-3-chloropropanc, 1,2- [or DBCP] mg/kg 0,015 NA NA NC
Dibromochloromethane mg/kg 0 039 NA NA NC
(Chlorodibrornomethane)
Dibromoethanc, 1,2- (Ethylene Dibromide) mg/kg 0 015 NA NA NC
(EDB)
Dichloroethane, 1,1- mg/kg 0039 NA NA NC
Dichloroethene, 1,1- mg/kg 0015 NA NA NC
Dichioroethene, cis-l,2- mg/kg 0015 NA NA NC
Dichioroethenc, trans-l,2- mg/kg 0015 NA NA NC
Diehloropropane, 1,2- mg/kg 0 039 NA NA NC
Dichioropropenc, cis-1 .3- mg/kg 0 039 NA NA NC
Diehloropropene, trans-I,3- mg/kg 0.039 NA NA NC
Ethylene Dibromide mg/kg 0 0086 NA NA NC
Hexanone, 2- mg/kg 0 039 NA NA NC
Isopropyl benzene [or eumene] mg/kg 0 015 NA NA NC
Methyl butyl ketone [orhexanone, 2-] mg/kg 0 037 NA NA NC
Methyl isobutyl ketone (M1SK) (methyl-2- mg/kg 0 039 NA NA NC
pentanone, 4-)
Methyl tert butyl ether (MTBE) mg/kg 0.08 6 NA NA NC
Methylene bromide (Dibromomethane) mg/kg 0 015 NA NA NC
n-Propylbenzenc mg/kg 0 015 NA NA NC
sec-Butylbenzene mg/kg 0015 NA NA NC
Styrene mg/kg 0 039 NA NA NC
tert-Butylbenzene mg/kg 0.015 NA NA NC
Tetrachloroethane, 1,1,1,2- mg/kg 0015 NA NA NC
Tetrachloroethane, 1,1,2,2- mg/kg 0.039 NA NA NC
Tnchloroethane, 1,1,1- mg/kg 0.015 NA NA NC
Trichloroethan!j,l2- mg/kg 0.039 NA NA NC
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TABLE 2-15 (Continued)

SEDIMENT SCREENING RESULTS -COMPOUNDS NOT DETECTED RECENTLY1
SCREENING ECOLOGICAL RISK ASSESSMENT

FORMER UOMESTEAD AIR FORCE BASE, FLORIDA

Maximum Sediment Source of
Reporting Screening Screening Hazard

Compound Units Limit Value Value Quotient

Tnchlorocthcnc (TCE) mg/kg 0 039 NA
-

NA NC
Thehloropropanc, 1,2,3- mg/kg 0015 NA NA NC
Trimethylbcnzenc, 1,2,4- mg/kg 0015 NA NA NC
Vinyl Chloride mg/kg 0.039 NA NA NC
Xylene-o ..._mg/kg 0015 NA NA NC

Base, Neutral, and Acid Extractables
Benzoic acid mg/kg 400 NA NA NC
Bcnzyl alcohol (a-hydroxy toluene) mg/kg 82 NA NA NC
bis(2-Chloroethoy) methane mg/kg 82 NA NA NC
bis(2-Chloroethyl)ether mg/kg 82 NA NA NC
Bromophenyl phenyl ether, 4- mg/kg 82 NA NA NC
Carbophenothion mg/kg 0 125 NA NA NC
Chloro-3-methylphenol, 4- (p-Chloro-m- mg/kg

-
82 NA NA NC

cresol)
Chloroaniline, 4- mg/kg 82 NA NA NC
Chloronaphthalene, 2- (beta- mg/kg 82 NA NA NC
Chloronaphthalene)
Chlorophenyl-pheriyl ether, 4- mg/kg 82 NA NA NC
Dichlorobenzidine, 3,3'- mg/kg 160 NA NA NC
Dichlorophenol, 2,4- mg/kg 82 NA NA NC
Diethyl phihalate mg/kg 82 NA NA NC
Dimethyl phthalatc mg/kg 82 NA NA NC
Dimethylphenol, 2,4- mg/kg 82 NA NA NC
Dinitro-2-methylphenol, 4.6- (4,6-Dtnitro-O- mg/kg 400 NA NA NC
Cresol)
Dinitrophenol, 2,4- mg/kg 400 NA NA NC
Dinitrototuene, 2,4- mg/kg 82 NA NA NC
Dinitrotoluene, 2,6- mg/kg 82 NA NA NC
1-lexachlorobutadiene mg/kg 82 NA NA NC
Hexachlorocyclopentadiene mg/kg 82 NA NA NC
Hexachloroethane mg/kg 82 NA NA NC
isophorone mg/kg 82 NA NA NC
Methyiphenol, 2- (o cresol) mg/kg 82 NA NA NC
Nutroandine, 2- (o-) mg/kg 400 NA NA NC
Nitroaniline, 3- (m-) mg/kg 400 NA NA NC
Nitroaniline, 4- (p-) mg/kg 400 NA NA NC
Nitrobenzene mg/kg 82 NA NA NC
Nitrophenol, 2- mg/kg 82 NA NA NC
Nitrophenol, 4- mg/kg 400 NA NA NC
Nitroso-di-ethylamine, N- mg/kg 82 NA NA NC
N-Nitroso-di-n-propylammc mg/kg 82 NA NA NC
N-Nitrosodiphenylamineldiphenylamine mg/kg 9.4 NA NA NC
Pentachlorophenol mg/kg 400 NA NA NC
Phenol mg/Içg 82 NA NA NC

I,
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TABLE 2-15 (Continued)

SEDIMENT SCREENING RESULTS -COMPOUNDS NOT DETECTED RECENTLY'
SCREENING ECOLOGICAL RiSK ASSESSMENT

FORMER HOMESTEAD MR FORCE BASE, FLORIDA

Matimum Sediment Source of
Reporting Screening Screening Hazard

Compound Units Limit Value Value Quotient

Tetrachlorophenol, 2,3,4,6- mg/kg 0 96 NA NA NC
Tnchlorobenzene, 1,2,3- mg/kg 0015 NA NA NC
Triclilorophenol, 2,4,5- mg/kg 400 NA NA NC
Tnehlorophenol, 2,4,6- mg/kg 82 NA NA NC

Polynuclear Aromatic Hydrocarbons (PAth)
High Molecular Weight'
C3 Chrysenes/benzanthraccnes mg/kg 0.96 NA NA NC
C4 Chrysenes/bcnzanthracenes mg/kg 0 96 NA NA NC

Pesticides

Azinphos Methyl (Guthion) mg/kg 0 125 NA NA NC
Chlorpynfos mg/kg 0 125 NA NA NC
Diazinon mg/kg 0 125 NA NA NC
D'chlorophenoxyacetic Acid, 2,4- (2,4-D) mg/kg 0 089 NA NA NC
Disulfoton mg/kg 0 125 NA NA NC
Endosulfän sulfate mg/kg 1 NA NA NC
Endrin aldehyde mg/kg 0 42 NA NA NC
Endnn kcione mg/kg 0 42 NA NA NC
Ethion mg/kg 0 125 NA NA NC
Ethoprop mg/kg 0 125 NA NA NC
HCH, delta- (B I-IC, delta-) mg/kg 022 NA NA NC
Parathion Methyl mg/kg 0.125 NA NA NC
Terbufos mg/kg 0 125 NA NA NC

Polych lorinated Biphenyls (PCBs) 2
Arochlor 1232 mg/kg 42 00216 Florida SQAG 194
Arochlor 1242 mg/kg 4 2 00216 Flonda SQAG 194
Arochlor 1248 mg/kg 42 0.0216 Florida SQAG 194
Arochlor 1260 mg/kg 4 2 00216 Florida SQAG 194
Aroclor 1016 mglkg 42 00216 Florida SQAG 194
Aroclor 1221 mg/kg 8.6 0 0216 Flonda SQAG 398
PCB-008 mg/kg 000035 0.02 16 Florida SQAG 00162
PCB-029 mg/kg 000035 0.02 16 Florida SQAG 00162

Inorganic Compounds
Monobutyl tin mg/kg 0.47 NA NA NC
Tellurium mg/kg 120 NA NA NC
Tnbutyltin mg/kg 0.47 NA NA NC
Yttnum mg/kg 25 NA NA NC

mg/kg M'lligranis per kilogram
NA Not available
NC Not calculated - no screening value available

National Status andTrends defines high molecular weight PAl-Is as 4, 5, and 6 ring PAHs, including
benzo(a)anthraeene, benzo(a)pyrcne, benzo(b)fluoranthene, benzo(k)Iluonnthcne, benzo(g.h,i)perylene,
chrysciie, dibenz(a,h)anthracene, fluoninthene, uideno( 1 ,2,3-cd)pyrene, and pyrenc
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2 The designation 'Aroclor' is used for PCB congeners The terms PCB' and 'BZ' denote PCB compounds Total PCBs is equal to the sum of
aruclors only

Development of an Approach to the Assessment of Sediment Quality in Flonda Coastal Waters Volume I — Development and Evaluation of
Sediment Quality Assessment Guidelines (SQAG) Flonda Department of Environmental Protection,
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TABLE 2-16

FRESH SURFACE WATER SCREENING RESULTS - RECENTLY DETECTED COMPOUNDS
SCREENING ECOLOGICAL RISK ASSESSMENT

FORMER HOMESTEAD AiR FORCE BASE, FLORIDA

ug/L

ug/L

ug/L

ug/L

ug(L
ug/L

ug/L

ug/L

ug/L
ugfL

ug/L

ug/L

NA
24

0031

32 NA

NA
Federal AWQC'

Flonda SWQC 2 (Class
Ill)
NA

0,0064 US EPA Region 4 6

(Chronic)
0 0038 USEPA Region 4 6

(Chronic)

87 USEPARegion46
(Chronic)

160 USEPA Region 46
(Chronic)

50 honda SWQC (Class
III)

Maicimum Freshwater Source of
,,' Compound Units

Detected
Concentration

Screening
Value

Screening
Value

Hazard
Quotient

10
1

6

NA
46
130

NA
Federal AWQC
Federal AWQC

NC
0 022

0 046

3

8

290

I30
FederalAWQC1
Federal AWQC

0010
0062

18 NA NA NC

03

01

2

02

03 USEPARegion46
(Chronic)

3 Flonda SWQC 2 (Class 0 033
III)

Volatile Organic Compounds
Acetone
Benzcne

Chlorobenzene

Ethylbenzenc
Toluene

Xylcnes (mixed)

Base, Neutral, and Acid Extractables
bis(2-Ethylhcxyl)phthalatc (DEHP)

Di-n-butyl phthalate (Dibutyl phthalate)

Polynuclear Aromatic Hydrocarbons (PAHa)

Low Molecular Weight3

Mcthylnaphthalene, 2—
Naphthalcne
Phenanthrenc

Sum of low molecular weight PAHs

High Molecular Weight PAils
Pluoranthene ug/L 0 2

Pyrene ug/L 0 1
Sum of high molecular weight PAils ug/L 0 3
Total PAHs ug/L 4

Pesticides
DDD, 4,4'- ug/L 0 022

Heptachlor ug/L 0 016

Inorganic Compounds
Aluminum ug/L - 60 5

Antimony ug/L 0.12

Arsenic ug/L 28.3

Banum ugIL 18.2

Beryllium ugIL 0.16

8 1 Federal AWQC

NA NA
NA NA
NA NA

NC
0083
6.45

NC

0 025

NC
NC
NC

3 44

421

0 70

0 00075

0.57

4 67

1 23

3 9 Federal AWQC'

0.13 Florida SWQC (Class
— —— — Ill)
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TABLE 2-16 (Continued)

FRESH SURFACE WATER SCREENING RESULTS -RECENTLY DETECTED COMPOUNDS
SCREENING ECOLOGICAL RISK ASSESSMENT

FORMER HOMESTEAD AIRFORCEBASE, FLORIDA

Maximum Freshwater Source of
Detected Screening Screening hazard

Compound Units Concentration Value Value Quotient

Cadmium ug/L 3.5 0 66 5.30USEPA Region 4
(Chronic)

Calcium ugIL 2300QQ. NA NA NC
Chromtum (total) ugIL 2.1 NA NA NC
Copper ug/L 5 9 6.54 USEPA Region 4 6 0.90

(Chronic)
Iron ug/L 114 1000 USEPARe8ion46 0.11

(Chronic)
Lead ug/L 44.7 1 32 USEPA Region 4 6

(Chronic)
Magnesium ug/L 664000 NA NA NC
Manganese ugIL 6 1 NA NA NC
Mercury ugfL 0 17 0 012 Florida SWQC 2 14 2

(Class Ill)
Nickel ug/L 107 87.71 USEPARegton46 0.12

(Chronic)
Potassium ug/L 196000 NA NA NC
Sodium ug/L 5160000 NA NA NC
Strontium ug/L 970 NA NA NC
Uranium ug/L 2.2 NA NA NC
Vanadium ug/L 6 NA NA NC
Zinc ug/L 506 58.91 USEPA Regton46 086

(Chronic)

Footnotes
ODD- Dichlorodiphenyldichloroethane
NC- Not calculated - no screening value available
ug/L - Micrograms per liter

USEPA Ecotoxicity Threshold (USEPA, l996c) Includes Ambient Water Quality Cntcna (AWQC), freshwater, EPA-derived Final Chronic Values (FCV), and
Tier ii Great Lakes Water Quality Initiative, Tier Ii methodology, 4OCFR 9 (11) designates Tier II values

2
Surface Water Qua/ire Criteria, Florida Administrative Code Chapter 62-302 Section 62-302 530, Januaiy 15. 1996

National Status and Trends defines low molecular weight PAl-Is as 2 and 3 ring PAl-Is, including anthraccne, acenaphthalene, acenaphihylene, biphenyl,
carbazolc, dibenzofiimn, Iluorene, I-methylnaphthalene, 2-methylnaphihalene, 1-methylpherianthrene, naphthalene, and phenanthrene' National Status and Trends defines high molecular weight PAHs as 4, 5, arid 6 nng PAl-is, including benzo(a)anthracene, benzo(a)pyrenc, benzo(b)fluonsnthene,
benzo(k)fluoranthene, benzo(g.h,i)perylene, cluysene, dibenz(s,h)anthracene, fluortinthene, indeno( 1,2,3 -ed)pyrene, and pyrene

The total PAHs result is the sum of the maximum detected concentrations of all PAH5

& Region 4 Waste Management Division Freshwater Surface Water Screening Values for Hazardous Waste Sites and Saltwater Surface Water Screenmg Values for
Hazardous Waste Sites, Supplemental Guidance to RAGS Region 4 Bulletins, Ecological Risk Assessment Bulletin No I ,November. 1995 with updates from
October 12, 1998 memorandum United States Environmental Protection Agency (USEPA) Ecological Risk Assessment at Military Bases: Process
considerations, timing of activities, and inclusion of siakeholders, December 1998
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• TAIILE2-17
FRESH SURFACE WATER SCREENING RESULTS -COMPOUNDS NOT DETECTED RECENTLY

SCREENING ECOLOGICAL RISK ASSESSMENT
FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Compound Units

Maximum
Reporting

Limit

Freshwater
Screening

Value

Source of
Screening

Value
Hazard

Quotient

Volatile Organic Compounds
1,1-Dichloropropene ug/L I NA NA NC
I ,3-Dichloropropane ug/L I NA NA NC
2,2-Dichloropropane ug/L I NA NA NC
Bromobenzene ugIL I NA NA NC
Bromochloromethanc
Bromodichloromethanc

ug/L
ug/L

I

10
NA
22

NA
Flonda SWQC (Class

NC
0 455

(Dichiorobromomethane) (THM) III)
Bromoform (Tnbrornomethane) (TI-{M) ug/L 10 293 USEPA Region 4'

(Chronic)
0.034

- Bromomethane (Methyl bromide) ug/L 10 110 USEPA Region 4
(Chronic)

0.091

Butanone, 2- (Methyl ethyl ketone) (MEK) ug/L 25 NA NA NC
Carbon Disultide
Carbon Tetrachlonde

ug/L
ug/L

10
10

NA
452

NA
Honda SWQC (Class

III)

NC
221

Chloroethanc (Ethyl chlondc)
Chioromethane (Methyl chionde)

ugh
ug/L

10
10

NA
4708

NA
Florida SWQC (Class

NC
00212a

W Chlorotoluene, o- ug/L 1 NA
Ill)
NA NC

Chlorotoluene, p- ug/L 1 NA NA NC
Dibromo-3-chloropropane, 1,2- [or DBCPJ ug/L 1 NA NA NC
Dibromochloromethane ug/L 10 NA NA NC
(Chlorodibromomethanc)
Dibromoethane, 1,2- (Ethylene Dibromide) ug/L 1 NA NA NC
(FOB)
Dichlorobenzene, 1,2- (o-) ug/L 11 14 Federal AWQC 2 0 79

Dichlorobenzcne, 1,3- (m-) ug/L 11 50 USEPA Region 4
(Chronic)

0 22

Dichlorobenzene, 1,4- (p-) ug/L 11 11 USEPA Region 4
(Chronic)

1

Diehloroethane, 1,1- ug/L 1 47 Federal AWQC 2 0021
Dichloroethane, l,2-(EDC) ug/L 10 2000 USEPA Region 4

(Chronic)
0005

Dichloroethene, 1,1- ug/L I 32 FIondaSWQC3(Class
Ill)

0313

Dichioroethene, cis-l,2-
Dichloroethene, trans-l,2-

ugfL
ugfL

S
10

NA
1350

NA
USEPA Region 4

(Chronic)

NC
0.0074

Dichloropropane, 1,2- ug/L 10 525 USEPA Region 4
(Chronic)

0019

Dichioropropene, cis-I,3- oWL 10 NA NA NC
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FRESH SURFACE WATER SCREENING RESULTS -COMPOUNDS NOT DETECTED RECENTLY

SCREENENG ECOLOGiCAL RISKASSESSM ENT
FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

S
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Maximum Freshwater Source of
Reporting Screening Screening Hazard

Compound Units Limit Value Value Quotient

10
10
10

25
10

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC

10 NA NA NC
1 NA NA NC
10 1930 USEPARegion41

(Chronic)
NA

00052

Dichloropropcne, trans-1,3-
Dichlorothene, l,2- (mixture)
Hexanone, 2-

Isopropyl benzene [or cumene]
Methyl bury! ketone [or hexanone, 2-1
Methyl isobutyl ketone (M1BK) (methyl-2-
pentanone, 4-)
Methyl ten butyl ether (MTBE)
Methylenc bromide (Dibromomeihane)
Ni ethylene chlonde (Dichloromethane)

n-Butylbenzene
n-Propylbenzene
p-Isopropyltoluene
scc-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethane, 1,1,1,2-
Tetrachloroethane, 1,12,2-

Tetrachloroethene (PCE)

Total Volatile Organic Aromatics
Tnchloroethane, 1,1,1 -

Tnchloroethane, 1,1,2-

Tnchloroethene (TCE)

Tnch lorofluoromethane
Tnchloropropane, 1,2,3-
Tnmerhylbenzene, 1,2,4-
Vinyl Acetate
Vinyl Chionde
Xylene-o

Total Petroleum Hydrocarbons
TRJ'H

Base, Neutral, and Acid Eitractables
(3-and/or 4-)Mcthylphenol
2-Methyl-4,6-dinitrophenol
Benzyl alcohol (a-hydroxy toluene)
bis(2-Chloroethoxy) methane
bis(2-Chloroethyl)ether

ug/L

ug/L

ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug(L

ug/L
ug/L
ug/L
ug/L
ug/L
ugIL
ug/L
ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L
ug/L
ug/L
ug/L
ug/L.
ug/L

ug/L

ug/L
ug/L
ugfL
ug/L
ugIL

NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
108 Flonda SWQC (Class

111)

84 USEPA Region 4'
(Chronic)

NA NA
62 USEPA Region 4

(Chronic)
940 USEPA Region 4

(Chronic)
80 7 Flonda SWQC (Class

III)

10

10

10

S

10

10

10
10

NC
NC
NC
NC
NC
NC
NC

0 926

0 12

NC
008!

0011

0 124

NA NA NC
NA NA NC
NA NA NC
NA NA NC
NA NA NC
NA NA NC

1000 NA NA NC

2
25
5
I'
Ii

NA
NA
NA
NA

2380

NA
NA
NA
NA

USEPA Region 4
(Chronic)

NC
NC
NC
NC

0.0046
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bis(2-ChloroisopropyI)ethcr
i, Bronlol)heiWl phenyl ether, 4-

Chloro-3-methylphenol, 4- (p-Chloro-m-
N cresol)

Chioroaniline, 4-
Chloronaphthalenc, 2- (beta.
Chloronaphthalcne)
Chlorophenyl-pheny] ether, 4-
Dichlorobenzidine, 3,3'-
Dichlorophenol, 2,4-

Dimethyl phthalate

Dimethylphenol, 2,4-

Dinitro-?-methylphenol, 4,6- (4,6- Dinitro-O-
Cresol)
Dinitrophenol, 2,4-

Di-ri-octyl phthalate

Herachlorocyclopentadienc

Hexachioroethane

lsophoron e

Methylphenol, 2- (o cresol)
Methylphcnol, 4- (p cresol)
Nitroaniline, 2- (o-)
Nitroaniline, 3- (in-)
Nitroaniline, 4- (p.)
Nitrobenzene

Nitrophertol, 2-

Nitrophenol, 4-

NA NA
o 93 USEPA Region 4

(Chronic)
o 07 USEPA Region 4

(Chronic)
9 8 US EPA Region 4

(Chronic)
1170 USEPA Region 4

(Chronic)
NA
NA
NA
NA
NA NA
270 USEPA Region 4

(Chronic)
3500 USEPA Region 4

(Chronic)
83 USEPA Region 4

(Chronic)
NA NA

NC
7 33

36 7

NC
NC

NC
NC
0 30

3 67

0 52

117

4 35

NC
1 21

3 67

NC
118

157

112

0.0094

NC
NC
NC
NC
NC

0 041

0 0031

033

NC

. TABLE 2-17 (Continued)
FRESU SURFACE WATER SCREENiNG RESULTS -COMPOUNDS NOT DETECTED RECENTLY

SCREENING ECOLOGICAL RISK ASSESSM ENT
FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

- Maximum Freshwater Source of
Reporting Screening Screening Hazard

Compound Units Limit Value Value Quotient

ugfL ii NA NA

II
20
11

ug/L ii 1 5 Federal AWQC

ugfL ii 0 3 USEPA Region 4
(Chronic)

ug/L ii NA NA
ug/L ii NA NA

ugfL NA NA
ug/L NA NA
ug/L 36 5

3

21 2

2 3

6 2

NA
9 1

3

-
USEPA Region 4'

(Chronic)
Florida SWQC (Class

Ill)
USEPA Region 4

(Chronic)
USEPA Region 4

(Chronic)
US EPA Region 4

(Chronic)
NA

Florida SWQC (Class
Ill)

Florida SWQC (Class
III)

Dinitrotoluene, 2,4-
!Dinitroioluene, 2,6-

ugh. II

ug/L Il

ug/L 27

ug/L 27

ug/L 11

ughL 11

ug/L Ii

ug/L ii

ug/L 11

ug/L 11

Hexachlorobenzene ug/L
Hexachlorobutadicne ug/L

11
ii

ug/L

ug/L

ug/L
ug/L
ug/L

ug/L

11

ii
27

27
27
Ii

NA
NA
NA
NA

ug/L Ii

ug/L 27

Nitroso-di-ethylarnine. N- ue/L 11
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TABLE 2-17 (Continued)
FRESH SURFACE WATER SCREENING RESULTS -COMPOUNDS NOT DETECTED RECENTLY

SCREENING ECOLOGICAL RISK ASSESSMENT
FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Maximum Freshwater Source of
Re po fling Screening Screening Hazard

Compound Units Limit Value Value Quotient

N-Nitroso-di-n-propylamine ug/L II NA NA NC
N-Nitrosodiphenylaminefdiphenylamine ugIL 2 58.5 USEPA Region 4 0.034

(Chronic)
Pentachlorophenol ug/L 27 8 2 Florida SWQC (Class 3.29

Ill)
Phenol ug/L Il 256 USEPA Region 4' 0 043

(Chronic)
Tetrachlorophenol, 2,3,4,6- ug/L 2 NA NA NC
Tnchlorobenzene, 1,2,3- ug/L I NA NA NC
Tnchlorobenzene, 1,2,4- ug/L 11 44.9 USEPA Region 4' 024

(Chronic)
Tnchlorobenzene, 1,3,5- ug/L I NA NA NC
Tnchlorophenol, 2,4,5- ugh.. 27 NA NA NC
Trichlorophenol, 2,4,6- ug/L Il 3 2 USEPA Region 4' 3 44

(Chronic)

Polynuclear Aromatic Hydrocarbons (PAHs)
Low Molecular Weight

Acenaphthcne ug/L 11 17 US EPA Region 4 0 65
(Chronic)

Accnaphthylene ug/L 11 0 031 Florida SWQC (Class 355
Ill)

CI-Fluorenes ugIL 2 NA NA NC
Cl -Naphthalenes ug/L 2 NA NA NC
CI -Phenanthrenes/anihraccnes ug/L 2 NA NA NC
C2-Fluorencs ugJL 2 NA NA NC
C2-Naphthalenes ug/L 2 NA NA NC
C3-Fluorenes ugJL 2 NA NA NC
C3-Naphthalenes ug/L. 2 NA NA NC
C3-Phenanthrcneshanthracenes ug/L 2 NA NA NC
C4-Naphthalenes ugfL 2 NA NA NC
C4-Phenanthrenes/anthracenes ug/L 2 NA NA NC
Carbazole ugfL Ii NA NA NC
Dibenzofuran ug/L II 20 Federal AWQC 2 0 55
fluorene ug/L II 3 9 Federal AWQC 2 2 82

High Molecular Weight
Bcnzo(b)fluoranthenc ug/L 2 NA Florida SWQC (Class 355

Ill)
Benzo(g,h,i)pciylene ughL 11 NA Honda SWQC (Class 355

Ill)
Cl Chryseneslbcnzanthracencs ugft. 2 NA NA NC
C1-Fluoranthenes!pyrcnes ug/L 2 NA NA NC
C2 Chryseneslbenzanthraccncs ug/L 2 NA NA NC
C3 Chrvsenes(benzanthracenes udL 2 NA JA_ - NC
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TABLE 2-17 (Continued)
FRESH SURFACE WATER SCREENING RESULTS -COMPOUNDS NOT DETECTED RECENTLY

SCREENING ECOLOGICAL RISK ASSESSMENT
FORMER HOMESTEAD AiR FORCE BASE, FLORIDA

Compound Units

Maximum
Reporting

Limit

Freshwater
Screening

Value

Source of
Screening

Value
Hazard

Quotient

C4 Chryseneslbenzanthracenes
Dibenz(a,h)anthraccne

ugIL
ug/L

2
Ii

NA
NA

NA
Florida SWQC (Class

III)

NC
355

Indeno(1,2,3-cd)pyrene uglt. 11 NA Florida SWQC"(Class 355

,.-.————-——— III)
Pesticides

(2,4,5-Tnchlorophenoxy)propionic acid, 2- ug/L 0 05 NA NA NC
(2,4,5-TP) (Silvex)
2,4,5-T ugJL 011 NA NA NC
2,4-fl

Aldrin
ug/L

ug/L

0 1

0 25
NA
0 3

NA
USEPA Region 4'

(Chronic)

NC
0.83

Chiordane ug/L 063 0.0043 USEPA Region 4' 147
, (Chronic)

Chlordane - gamma
DDE, 4,4'-

ug/L
ug/L

001
0 25

NA
10 5

NA
USEPA Region 4'

(Chronic)

NC
0 024

DOT, 4,4'- ug/L 0 26 0 001 USEPA Region 4'
(Chronic)

260
r

Dicamba
Dieldnn

ug/L
ug/L

0.25
025

NA
00019

NA
USEPA Region4

(Chronic)

NC
132

Endosulfan 1 (alpha') ug/L 0 25 0.051 Federal AWQC 2 4 90
Endosulfan sulfate
Endnn

ug/L
ugh..

0 25
0 25

NA
0.0023

NA
USEPA Region 4

(Chronic)

NC
109

Endnn aldehyde ug/L 0 11 NA NA NC
Endnn ketone
1-ICH, alpha- (BHC, alpha-)

ug/L
ug/L

0 25
0,25

NA
5005

NA
USEPA Region 4

(Chronic)

NC
0 00

HCH, beta- (BUC, beta-) ug/L 0 25 50005 USEPA Region 4
(Chronic)

0,00

HCH, delta- (BHC, delta-)
HCH, gamma- (BHC, gamma-) (Lindane)

ug/L
ughL

0 25
0 25

NA
0 08

NA
USEPA Region 4'

(Chronic)

NC
313

Heptachlor epoxide ughL 0 25 0 0038 USEPA Region 4
(Chronic)

65.5

Methoxyehlor ug/L 0 62 0 03 USEPA Region4
(Chronic)

20 7

Toxaphene ug/L lO 0.0002 USEPA Region 4
(Chronic)

50000



TABLE 2-17 (Continued)
FRESH SURFACE VATER SCREENING RESULTS —COMPOUNDS NOT DETECTED RECENTLY

SCREENING ECOLOGICAL RISK ASSESSMENT
FORMER HOMESTEAD AIR FORCE BASE, FLORIDA

Molybdenum
Tellunum
Thallium

Tin
Titanium
Yttrium

ug/L

.ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L
ug/L

ug/L
ug/L

ug/L

ug/L
ug/L
ug/L

3 33
1923

NC
NC
125

NC
NC
NC

USEPA Ecotoxicity Threshold (USEPA, l996c) Includes. Ambient Water Quality Cntena (AWQC). freshwater, EPA-denved Final Chronic
Values (FCV), and Tier Il Great Lakes WaterQuality Initiative, Tier II methodology, 40CFR 9 (Il)designates Tier 11 values

2 Region 4 Waste Management Division Freshwater Surface Water Screening Values for Hazardous Waste Sites and Saltwater Surface Water
Screening Values for Hazardous Waste Sites, Supplemental Guidance to RAGS Region 4 Bulletins, Ecological Risk Assessment Bulletin No 1,
November. 1995 with updates from October 12, 1998 memorandum United States Environmental Protection Agency (USEPA) Ecological Risk
Assessment at Military Bases Process considerations, timing of activities, and inclusion of stakeholders, December 1998

Sutface Water Qtiallry Criteria, Florida Administrative Code Chapter 62-302 Section 62-302 530, Januaiy ii. 1996

National Status and Trends defines low molecular weight PAHs as 2 and 3 ring PARs, including anthraccne, acenaphthalcne. acenaphibylene,

biphenyl, earbazole, dibenzofiuran, fluorene, 1-methylnaphthaiene, 2-methylnaphthalene, l-rnethylphenanthrene, naphthalene, and pherianthrene
National Status and Trends defines high molecular weight PAHs as 4, 5, and 6 nng PAl-Is, including
benzo(a)anthrae ene, benzo(a)pyrene, benzo(b)fluomnthene, bcnzo(k)fluoranthene, benzo(g,h,t )perylene, chiyscne,
dibenz(a,h)anthracene, Iluoranthene, mdeno(l,2,3-cd)pyrene, and pyrene

•!
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Ma'cimum Freshwater Source of
Reporting Screening Screening Hazard

Compound Units Limit Value Value Quotient

Polyehlorinated Biphenyls(PCBs)
Arochlor 1232

Arochlor 1242

Arochlor 1248

Arochlor 1254

Arochlor 1260

Aroclor 1016

Aroclor 1221

Inorganic Compounds
Cobalt

Cyanide

1 3 0014 Flonda SWQC (Class 929
III)

1 3 0 014 Flonda SWQC (Class
111)

92 9

1 3 0 014 Florida SWQC (Class
III)

929

1 3 0014 Flonda SWQC (Class
l II)

92.9

13 0.014 FlondaSWQC3(Class 929

I 3 0014
Ill)

Flonda SWQC3 (Class
III)

92 9

2.2 0014 Flonda SWQC (Class
Ill)

157

10 3 Federal AWQC 2

10000 5 2

NA
NA
4

USEPA Region 4
(Chronic)

NA
NA

USEPA Region 4
(Chronic)

05
50
50

05

05

Footnotes
DDD
ODE
DOT
NA
NC

Ug/L

NA
NA
NA

- Dicl-ilorodiphenyldichloroethane
- Dichlorodiphcnyldichloroethylene
- Dichlorodiphenyltnchloroethanc
- Not available
- Not calculated - no screen tng value available
- Micrograms per liter

NA
NA
NA
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TABLE 2-18

ldentxficafion and Screening of Remedial Technologies and Process Options
Operable Unit ii - Military Canal

Homestead Air Force Hase

Homestead, Florida

Pracesa

Oittsna l�cscnpflon

t4o Action

Place deed relirti_tiurs Ott tfltitC canal

Place fence around entire canaL

Long cern nranitbnng of sediment chacacrecistics

Coma a aedisncrtt transport to the Bay via surface water

Corer conranninatcd a'ras with a layer of asphalt or

asphalt concrete

Cover cootautinuted areas with a concrete boo colverl that

allows slnrrnrwaier how witla a burner of cisocrete

Cover contaminated areas with a soil cap to redact

erosion

Cover coatanninoted areas with an impermeable clay cap

nod vegetative layer to iculuce ,utLtraiioo and ceosaoa

Cover contaminated areas with u geonyoilnerie cap

aud crushed stone to reduce iefilteatioa ad erostoa

Prlliog high strength fabnc foorers with line uggregatc concrete

(stoactisrut groot(

Apphcubs1al

NCP requires tao action to he corned through to detailed

asaalysis olalrcroaiivrs

Not a tattle Will not prey ciii potcoiral ecological riaka

Nut viable A face will not prea cur potential ecological oslo.

Potentially viable

Potnririalty atahlc.

Not otable, courumitsatiou located in a canal iobmerncd to

Sr utce

Poteotially viable

Nor viable, routsmioarioo lacated in a canal submersed in
iuaitr

Not amble, contamination located ru a canal sabroersed in

water

Nor stable, cootaiutaatioa located to a cairal oubonensed iii

waier

Potentially otable

flgr lola
mmadlimi \jiibatlhtntitOOSra,rgtLta tdauil& Stssoi Ra.iaolirl Prmkmsn €4nins StMSi_ratoJ hhtinrl

llswOO

Gcueral Remedial

Rnpca3cAghsan fcgbnotiugy

LEGENDsn I
Nat earned forward
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ldentiflcalion and Screening of Remedial Technologies and Process Options
Operable Unit II - Military Canal

Homestead Air Force Base
Homestead, Florida

Install perimeter irench extending in impermeable layer Potentially stable
backfill trench with impe.meahle antl beatonne nlnrn

Install pennielet tnnpemieable geomeiobraoe wall Potenttallys table

extending to impermeslile layer

iiitiall penioeier tied Theel pilot evtendiog In impeimeslile Potentially viable

layer

Establish xegetalioe cover to slabilize sediment over
contaminated areas

Mnchaoicall5 back ill pan or all of Lbe canal wirh e.nisling
eailhen heno

Cootominated sedinieni to noted with organic arneodments,
beat and ate aid to mtctobral degradation ofoegsaticn

Contaminated sediment is mined with sediment amendments
and placed in above gronod enclosures for treatment

Coniaminated sediment is enclosed nod perioilnally
tamed orer or tilled into lIre sediment so aerate the name

Cootamioated sediment is combined with slodgeoa waler to

develop so aqueous slurry, which leeps sediment suspended
and in contact with micraorgnoixms, then dew armed

Oxidizer nnch no ozone, hydrngeo peroside, or pemianganale

is introduced and mined 050 sediment and oxidation ocean

Use of water or steam to wash eoulainiitntea from soil or

gravel

A slenom in applied to above groaod piping to encourage

oolaliltzaiion or orgnnies br contaminated sediment

Nut vioble A vegetative cover already eotats
Lanes not pontect the Hay

Potentially niable Need a mechanism Far slorinwuler
eon' e> once.

rage 2 nra
itiedt5o tyabist lJcnltlnIS\aagta tn ldcinit & &trvn Rriatnhal Ptni,rno ninnn nls(Stjeront blainul

tt(6N2

Mcdii
Geneial Itetnediol Process

Kn�ctnscAcuon technology Qptntsn Aggltcabtitcy

LEGENDIa*S 1
Nat cussed forward

Not applicable fleacment technnlogy not effective for COCa

Nai applicable Tieaiweni technology not effective for COCn

Nun applicable Treatment technology nor effective fur COCs.

Not applicable firatment technology not effective for COCa

Not applicable Treatment technology not effective for COCn

Not applicable Trentinenl technology not effective for COCa

Not applicable Treatment technology not effective for COCa
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TABLE 2-18

idcnifflcation and Screening ofRemedial Technologies and Process Options
Operable Unil II - Military Canal

Homestead Air Force Base

Homestead, Florida

General Remedial rrscena
Mets NcajnsostActaan kchnalagy Oaiaao Descripuoa

Solidificaiioa/ Caniaminanta axe phsically bound oi encloned in astabttized Potentially viable

PhysicaliCheinical Stabilization loans, or cbemirala added to redact contaminaatt mobility

Tieattttcoi

. Solaenl Contaminated sedimeni and solvent ate mised in eniractot Not applicable freaimcnt technology not effective for COCa
Eattacl in colLected and later treated

c,, isa' rrtr - liglt letttpcroloret ((600 20(10 Fl cirmbust cootatotosred (lot viable Co-site sreatocnr is not an option
Toctaeeator Ft neibment in appraved incineratnr connittacied tin-site

Rational and
On Site Treaiment High Tczopetstnoe -: Contaminated sediment is heated (600 1000 V( to volatilize Noi applicable Tneattoeot Lecitno(ngy noi effectise foe COCa

Y, Tlneataaid I oeohi6otj 4 organicn A camet gas or vacaum nystem itannpafln to
gaa tienimetat syntem

-°-:c itt 4 Cantaosin.ated nedioteatt in beated for a tpeeit'ied time, the gas Nni applicable Treatment technology nat clfeetine for COCa

Ooceattamnttatioat 3a4 efflorni in thea treaied in an after barn system

v-.ecj Thoeatnl", r Loactcmpeaaluag r- Contaminated ncdiotenr it heated (700- 600 F) in votaniize (lot applicable. Treatment technology not effectise far COCa

Sediment .0tt,T7ahatest - ?' 5theamaI Oàot-ptnea*1i. orgasiicn A earner gas or sacaum tystem transpont io

gas treatment sysient

-- ' Pyro pssn vo4 Cnniaantnated nedimeot in heated in an ovygen delicient aim Noi applicable ireatment iechnolngy noi effective for COCt
- - r 'vt C tSt0anicn trannlcnancct in In gaaeoat components and a solid

rctidae (enhel cnataintng lived catban and ash

- Ott ci on - Contaminated sediment it melted at htgh tempentare to kim a Not applicable, site is aol condaein e for this technology

C?$ if jtt4i. glass and crystalline nlnaclaie r.iih lone leaching clnaractcasntics

- ' Iteotonnl aod nn 7bemgfz.ry-. aflc5t - •'v- High tetatpcraturea (1600 - 7000 F) cnmboat contaminated Non applicable azdtment in nat cooaidercd hazardoos

Off.StLe Tteuncatl t' Ttealtnnil .4t( i,c lictatetnac. 47' tedimeot in approved RCRA petanitted incinerator off site. and noaH not need to be Ii eated pant in disposal

LEGEND

Not carried foranaril

Nate Removal Pertains to Hydraulic ljtedgiog

Page lall
aialt\aa S5sbi\IltMttnil5'aaa\2 a tdentil a atnd.4 (vanes, Optiam it$Surniot Mama)

I lt&tl2



TABLE 2-18

Identification and Screci.ing of Remedial Technologies and Process Options
Operable Unit ii - Military Canal

Homestead Air Force Base
Itomestead, Florida

Penisanent storage oicoosasoaittaied oedtwenl a a RCRA

permitted oIl-site hazardous Waste lzadrtll
In uppiteable Sediment a not considered hazardous

Permanent slatage olconramirsated sediment in an
oil-site solid waste landisli

Poieotially ''able

Peimsorot slorage ofcontaioioaled sedtineol Iran Isttdftll
constructed on rile

Koi stable Area is 001 cooducioc for this lype of
COOILlSC tic

reuunaoesti storage at coosamttiatea anUoucOl iii all

oil-site solsd auste latstyfsll
rotentually sante

Naitaral subsurface processes ldilation solattl,uatioa ccl)
ole ollouoedto reduace coouamsosavr cuynccotraosrsos

Nornents ovygen, and microorganisms arc uslded 10 the

sobotieface eoltroomeot to promote biological degrodauton

Gsygeo ss added ssbstsr{acc co'ssroososcot to sttmolste

biological degradation

Incorporattcou of White Rot fungus mo subsurface
eooisoomenl White Roi uses a ltgttcn degrading and
worst iisttog too)ooc sgsttm

Pressurized air ma injected beneath rueface to deoclop

cracks or low pcmieabutrty mistrial to promote new

pustagess ayc too in rita ptocnses

Waler or addittoes are applied 10 contaminated soil to

eoliaoscc contaminant solubilay. and gmIsadwater is estracteti

Vacooro is applied Ibruagh estracotoa wells and VOCs ore

estracted and treated

Contaminants are phsicnlly bound 01 eocloaetl in astubitozed
mass Or chemicals added to educe cootamisant mobility

Steam or hot atr ts used 10 heat roil sod then a encoLm ts

applied though eoltoctioa wells aod VOCs are eotraeted

Contaminated soil rn melted at htgh temperature to fornn a

glass and crystalline straclote wish low leaching characteristics

Not siable Sedtmeot poses potential soaks to the

ecosystem and lime is oIthe essence

Not applicable Treatment techaolog not effeetire for COCs.

Not applicable 1 reatroenu technology aol elfeelis e for COCs

Not applicable freattoent technology not effectis e foe COCs

Not appltcsble Ttcattnenu technology 001 effective for COCr

los applicable Tieottoent technology not effective (or COCa

Not app1 cable Treatment technology not effecttve for COCs

Not applicable Site is not cuadocise lot in-situ oiabtltzatton

Not opplscsble Treadooeot techoology not eilectsve foc COCa

Not appltcable ireotment techoology toot eoodaeive
or Ibis technology

Page iii 4
nt.tttan r5uttsstt)m)ttnjaiaa1t� Ia tdroiul A Srcto Renstsat Tiorm lstooor5,t&rowunt titainol

tI/SOil

.
General Remediul Pioeess

aeaaoitaa&lagn tecbatcnog
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LEGIND

Not caned forward
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TABLE 2-20
Summary of Potential ARARa

MiLitary Canal - Operable Unit II
llonsestead Air Forte Base (ltAFB)

Homestead, Florida

ARARs DescrIption of Regulation Applicability, Relevance, and Appropriateness to OUI I Alt I Alt 2 Alt)

Chemleal Specific

Federal

40 CER 506 Natonal Pninaiy and Defined as (U ISO micrograms pee cubic meter, 24-hour AppliLa to altr-maiivea that include construction activities htch X X

Secondary Ambient Air Quality Stasitards concentration, (2)50 nserograma per cubic meter, annual may involve fugitive particulate emissions
for Particulale Matter anthinelic mean, (1) particulate matter shall be measured as I'M

20(partmcutates with a diameter less than or equal to 10

micrometers)

2. 40 CFR 53 Ambient Air Moiiitoriiig Provides methods for isonitonngconveimiional air pollutants iii Applies to alternatives that include construction and earthwork )( X
Reference and Equivalent Methods ambient air

3 4OCFR 53 Ambient Air Moiiitonng Provides methods for rnoci.torsng conventional ,sir pollutants in Applies to alternatives list include construction activities which X X

Reference and Equivalent Methods amnbient air may involve fugitive panicutate emissions

Stare

62-302 500 FAC- Surface Water Quality Outlines the minimum enleraa that all surface waters of the Applies to alternatives that include constosetion and earthwork X

Standards Minutnum Critena, Geiteral Slate of Honda, shall at all places and at all times iaeet

Crttena

2 62-302 530 FAC - Surface Water Quality Contains both numeric and narrative surface waler quality Applies to alternatives that include eonstrviclion and earthwork X X

Standards Surface Water Quality Critena cnlerma to be applied to surface waters escept within zones cit

inning

3 62-650 FAC- WaterQualimy Hased Sets forth requirements (or the trealinetir and disposal of Applies to alternatives that involve dewalerisg activities X X
Effluent Limitations domssestic and induslnal waslewater coriceming development of

effluent limitations for wastewater facilities

Location Specific

Federal -

16 usc 410 Onginal Legislation of According to Mr Roy Irwin of the National Park Service Applies to all alternatives that involve the possiblity of X X

Biscaytie National Park (NPS), liiseayne National ParIs (I3NP) is considered a pnstine advcrsely allectisg the health aiid the environment within the

enviruninesi lhercforc, all proposed alternatives must provide boundary of the BNP

I1NP with the inssiinuni degree of protection against adverse
health and ecological effects as determined by the NPS

2 16 U SC I National Park Service Organic TIns Act by Congress created the NPS whose purpose into Applies to all alternatives that involve he possiblityof X X
Act "conserve the scenery and the natural and historic objects and adversely affecting the health and the environment smithin the

the wildlife therm and to provide emmjoymiieni of the same tmi such boundary of the UNI'

manner and by the scans as will leave them unimpaired for the
enjoyment of future generations'

MIjoSIt3lOfllOtfS!AAGIAtcARtabte 7-t sin Page 1 of4
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TABLE2-20
Summary of Potential ARARS

Military Canal - Operable Unit II
Ilomeatead Air Forte Base (HAFB)

Homestead, Florida

AltARS Description of RegulatIon Applicability, Relevance, and Appropriateness to OUt t Alt I Alt 2 Alt 3

3 6 U S C 4601-22(e) and 36 CFR pail 6 Prohibits solid waste disposal sties within National Parks Applies to alternatives that insvolve encapsulation ofsediinenl in X X
the canal or temporary sediment storage spoil areas daring
dredging thai arc within the boundary of titacayne National
Park

4 £0 11990 Protection ofWetlatids Requires wetlands protection Relevant to remedial activities because wetlands are in close X X
xmcinily of the Military Canal

3 50 CFR 200. 402 Endangered Species Act Requires actions to avoid jeopardizing the continued existence Applies to alternatives that involve remedial activities which X X
of 1973 and Regulations of threatened apeemesor inodilic.itton of their habitats sediment may become entrained in the canal waler

6 Federal Regtnter, 33 CFR l'arts 320-330 Requires the protection of wetlands, llooslplatns, iniponani Applicable for alternatives that involve remedial activities X X
and 40 CFR6 Protection of the farmlands. coastal zones, wild and scenic oven, flab and
Environment wildlife, and endangered speciet.

Starr

62-4 242 FAG - Penmiila Aitildegradalion Provides standards and permitting requirements for surface May be relevant to alteniatives that involve remedial activities X X

Permitting Requirements, Outslaniling water diachargm. which surface watee will be discharged from the Militaiy Canal

Flonda Waters, Outstanding National into BNP
Reaoorce Waters, Equitable Abatement

Local: South Florida Water MangentelTt
District

40E-6 FAC-Works or Linda of the Distnct Provides the guidelines for obtaining a permit to utiliee works Applies to alternatives which remedial activities require the use X X

or lands 01 the diatnet, Right of Way Penitit The dtslriet has of public land on the diatcii.ts right ofway
detenitined that an unencumbered 40 ft wide slop ofnghl of
way, measured from the top of the bank landward

AefioaSpeetfte

Federal

Federal Regtster. 33 CFR 322 - Permits for Outlines pennits and procedures for other smniclures besides Applies to alternatives that involve remedial activities it X X
Structvires or Work in or Affecting dams aiid dikes, titcluding eseavation, dredging, and/or disposal navigable waters of the US

Navigable Watees of the United States activtties tn the navigable waters of the U S

2 Federal Register, 33 CFR 32$ - Processing Outlines the procedures for processing individual asd general Applies to alternatives that involve remedial aclivities requiring X X
of Department of Anny Permits permits permits

N Ijobv I 3W? IOIFSIAAC'i/ARAR ruble i-t sla Page 2 of4
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TABLE 2-20

Summary ot Potential AltARs

Military Canal-Operable Unit ii
Ilomeutead Air Force Isaac (IIAFB)

Homestead, Honda

Homestead AR # 4045 Page 26Sff 281

State

A RA Rn Description of Regulation Applicability, Relevance, and Appropriateness to OUI I All 2

62.25 042(6) FAC Rcgul.siiotis of
Stor-niwater Discharge Permit
Requireiiieett I or Wi,tland Sionnwatrr
Discharge Facililien

4 62-4 240 EAC - Operatton Pennits for
Water Pollution Sources

5 62-312 - Dredge And Fill Activities

6 62-604 MC - Colteciioo Systems and
rrnnsniission Facilities

Local: South Florida Water Muingement
District

Provides a list of perfoniiance st,indards for discharging
atorimswater into ,i wcil'ands

A separate perniit tinder Ibis chapter may not be required if
pennits br dredging or filling are required under Sections 62-
12 150 or62-t2 160 or Chapter 62-12, Ftorid,i Administrative
Code, or a pennit or eeriil'ication is required under Section 401
Federal Clean Water Act In these eases all applicable
sionsswaser issues will be coissidered in the issuing of the

previously mentioned pennita

Outlines requirements for construction projects, which can
reasonably be expected to be a source of sir or water pollution

Outlines requirements for any person intending to discharge
wastes into the waters

Provides requirements and procedtsresfor obtaining penntts and
jsrisdictioiial declaratosy statements lot dredge and lilt

activities

Establishes that iio wastes are to be discharged to any waters of
the state without first being given the degree of the treatment
necessary to protest tIme beneficial uses 01 such waler

Provides Environiiienial Resource pm.niittting guidelines for any
construction, alteration, operation, mainiatneitce, removal, or
abandonment of any siornswater management system, darn,

impoundment, reservoLr, appurtenant work or works, or any

combination thereof, including dredgitig or filling

Provides guidelines and procedures for persons wishing to
obtaiti a pennit for using or withdrawing water in eonjuetion
with short lenti dewatering or in conjucntion with a short tenn
Remedial Action Plan approved by the state or local agency

having legal jurisdiction

Relevast to alternatives that will involve discharge of
slonnwater through DERM's Wetland Construction Project
tiowever, this is not applicable nor appropriaie sitice OtiRMs
project is a Pilot Study aiid needs storniwater to detenimine the
ettectivemmess of their wctlammd coisstructirin project

Applies to alternatives that involve remedial activities which
contaminated sedoneni may become entrained in the surface

Only applicable to altemaimves that involve dredging activities if
the Military Canal is not geverned b) local agency

Applies to alternatives thai involve dredging aiid dewatentig
acimvtiies

Applies to alternatives thai involve hydraulic dredging,
dewaiening, and cunainictioti activities

MJjobs/l 370/71 o/t's/AAcI/A ISA IS table 7-I uts Page 3 of4

Alt I

2 62-25 060(l)FAC Regulations of
Storrnwntcr Discharge Relationship To
Other Permitting Requirements

3 62-4 210 FAC - Constructmnn Pennits

Alt 3

Applicable to altematives that involve dredging activiiies

Applies so alternatives that invoke dredging and dewatenng
ants tires

x x

x x

x x

x

x x

x

x x

I 40E-4 MC Cnvironaisental Resourte Permii

2 40E-20(3) FAC- General Water Use
Permits

Applies to the alternatives ihat involve hydraulic dredging and
construction activities
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TABLE 2-20

Summary of Potential ARARs

Military Canal Operable LImp 11

Ilomestead Air Force Bane (HAFRI

homestead, Florida

Homestead AR # 4045 Page 24ff 281

AltARs
Local Miami-Dade County Dept. of
Environmental Resources Management

Deserlolion of Reeulatinn Auulieabilitv. Relevance, and Aorsroorialeness to OU11 Alt I A1t2 Alt3

I Chapter 24-58 Code of Metropolitan Miami
Dade County

To Be Considered t RQ

Federal

3 29 CFR 1910 Occupational Safety and
HeaLth Standards

I 62-302 700 FAC. Special Prraieeiion,

Outstanding Florida Waters, Outstanding
National Resource Waters

Requires a Class I Permit be obi,sincd prior to performing any
work in, on, over, or upon lidal waler or coastal weilands in all
ol Dade County including all of the msinicipalilics located
within ihe county Also deals with dredging requirements

Requires an Environmental Assessment or Impact Statement for
sites that can adversely affect health and the environment Also,

all regulations regarding lloodplains, wetlands, endangered
species, etc must be followed

Screening values were included in a Dec 22, 1998 USEPA

Region 4 Memorandum, regarding Ecolo,gical Risk
Ass essenment at Military Bases Process (ommsmdesotiomms

Tsmmnmmg o/ Activity aiim1 /mmc/mremomi of Stake Ira! riers

Provides the guidelines tordetermining permissible exposure
limits (PELa)

Ouilines and defines what waters are considered Outstanding
Waters

Provides biologicial effects-based sediment quality assessment
guidelines for Flonda costal walers Intended to assist sediment
qaatity assessinemit applications, such as to identify pnony areas

for nonpoitit source coistrol, design wetland restoration sites,
screen contaminated sediments at waste clean imp sites, and
monitor trends in environmental contamination Not intended to
be sedmmnemit cleanup lesels

Not applicable, site is listed ass NPL The site has followed the
CERCLA process which includes an RI, RA, ES aiid a ROD
This process meets tha analytical and public requirements of
N CPA

Relevant and appropriate in the analysis of the estent of
sediment eontainmnatmois levels found in the canals

Relevant and appropnate to any high exposare levels that nay
be fall above the PELs

Relevant and appropriate since the canal empties into the
Btscayne Ray which is considered an Oussranditig 1 lorsda
Water

Applicable in determining the nals to haman and ecological
receptors froiti contaminated sedimmient

Mdjnbs/l 370/7 lO/rSJAAG/ARAlcfatste 1-I xIs Page 4 of4

Applies to alternatives that involve rermmedmal activities in the

Military Canal

1 42 U S C 4332 National Envtronmnetstal

Policy Art

2 USEPA Region 4 Sediment Screening
Values

State

2, Florida Sediment Quality Assessment

Guidelines (SQAG)

x

x x

x x

x x

x x

x



Sediment and Waste
Orrieril

Rceoe Action

NoActiori NoAction ___ NoAction Does nol achiet a hA objectives 'Jot acceptable in hedeva1 State and local regulatory agencies None

Readily implemented Lava capital nests

MioLm4 Q& \t costs

Readily ittiplertienled. Moderate capital costs

Late inainletsance costs

Readily tmplerssenLed High capital casts
Low nsssnlonaner casts

Readily implemasled High capital costs
Low tnaintenatsce casts

Easily rmplentestcd High capttal casts
Low maintenance costs

Seni.teadaly tosplemestatile High Capital Costs

No O&M Costs

Soirtewhau rsadily implemented High Capital Costa
Moderate operstton costs

Somewhat teadily ostphemented lltgh Capital Costs
Moderate operation costs.

LEGEND

Not Camed Forts aid

Notes

Ill Not caasicd Fnnsaad due to effectiveness ltmtt.attans
ill Nat caaricd forwaid doe to twptenteotalttlity ltntiratmns
131 Not carted (si-said die to cost ltttattattons

• I Homestead AR # 4045 Page 26f 281

Table 2-21

Evalualion of Process Opitons
OperabLe Unit LI - Miltiary Canal

homestead Air Force Base
Homestead, Florida

Elleetia messRemedial Process

Technalaev Oot.on

P¾'is5oer'fl I
_____________ -: _____________

losotatrinoal
Conoots

Sedancntt ________ Sedttnieot Coonot
Contral J Stvoctsim

lmplattetatabaltty Cost

Easti implemented Law capital casts

low Operation costs

Ditto riot achieve ha sh1ecrtaes

Does riot achieve aserall ILk ab1&tases but toill
rtilottmie nanspoit of seotimetsi

115mtivn Will achirac LA abjectiver

Effective Will achiest LA ahyecoaes

Does set achieve LA ohjectivoa

Does not achier a hA slijectaves

Does eat achieve LA objectives

Effective in meeting LA nhjecttaes

Somewhat readily tmpleineoted Boo aoatld need she
pee fatsrtcated and placed ret the canal

High Casts
Modevate tisytntcnance casts

I 1 I':(TT Nsteffectise Sediment isnsthaaardsusse ISCA wane

q
Hydraulic Dredging

_____________________ atid Off Site
Removal ______[ O.edging Solid Waste Landfill

and Droçtasai ( sod Laasdfill ___________________

Seitsu-teadily toiplemeoted Would seed to manage
stseitswaist 110w

Sediment does not need to be stabtliird oi solidified

Effecssa e to vtcelivg hA objeattoes

Semi effeetraeio meeting LA ob1eetises. Will only
remove 3010 70% of sediment

High capital cast.

Htgh Operation casts
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Table 2-22

Comparative Analysis of Alternatives

Military Canal IOU-Il)
lto.iiestead Air Force llase

Homestead, Flonda

CriterIa
Alternative I - No Further

Action

Alternative 2- 013-9 Spot
Removal, Sediment Control

Structure, and Dredging Entire
Military Canal

AlternatIve 3 - 0U-9 Spot Removal or
Encapsulation, Sediment Control

Structure, and Encapsulation of Entire
Military Canal

Comments

,
Nuiiteric RaiiL Numeric Ratiiig Numeric Rating

I. Overall Protection ol
Human Health and the
Environment

2 7 S

Alternatives 2 and 3 are protective ofhaitian health and cIte environnient based on their abiLity
tea mcci Remedial Action Objectives, shoes-term elfectuveness, and compliance with AItAR.s

Alternative 3 seemna to be more protective to human health and the enviroiimnent based on the
sedimentbeing capped in place Alternative 2 vill disturb and displace some sediment dunng
dredging activities Dredging will not ecinove all the sedtmcnt in Oil-Il and the remaining
sedimiscnt will pose an ecoLogical risk

2 Compliance with At4Atts I 1 S Alternative I can comply with alt AltARs and Guidances stmtce to action will occur
Altenaatmvea 2 and 3 can also coniplywith all AR.ARa and Guidances However, Alternative 3
wtll have less pennmis to acsbuire than Altenatise 2 since no diedgmng will occur in the Military
Canal

3. Long-Term Effeetiveoean
and Permanence

I 6 5 Alternative 2 relics on removal ofconiaininated sediment however the dredging technology is
not t 00% effective, whereas Alternative 3 relies on containment of the coniaininaied sediment.

Alternative 2 which includes dredging lie entire Military Canal relies more heavily on controls

put in place to sake care of the residual risk associated with dredgiiig than alternative)
Itoweser, sonic sediment will remain in 011-It

Alternative) does not havemach rcsidsal ntIs associated with placing a cap over tht.
contaminated sediment

4. Reduetionoffonicity,

Mobility, and Volume
through Treatment

I 6 1
Alternative 2 will redsce the toaicty, volume, and mobility of the contaminated sediment by
removal withhydraulic dredging floweversoine sediment will reitmatn in Oil-I I

Alternative) isa contatninecit process and not a trcaimnent process flias, Alternative 3
reduces the nobility atid the iosicity of the cniiiaitnttiated sediment by emicapsulation but does
not reduce the volume.

Ia both alternatives, sediment control structures will prevent Iutuee migration of contatnotated
sediment to the Military Canal

5. Slmnrt-Term Effectivenena 1 7

,

9
Alternative I is not an effective an Alternatives 2 aitd 3 because ii does not meet the Remedial

Action Objectives

Alieritative 3 is more effective in protecting the coititnunity aind workers during remedial
activities because tt does tot involve removing the eoniaininated sedttmnent A geotextile wilt
be placed over the eonutnasated sediment poor to installing the engineered cap

Attlmouglm cnvironniental impacts are not atttmcipated during retnedial activities, Alterisattse 3
will tnvolve less envtrotimnental itnpacte because the contaminated sedtimsent will not he
disturbed in she Milttamy Canal

Alternative 2 many hasea shorter coitstrsmctton acltcdsle than Altcntative 3
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Table 2-22

Coniparative Analysis olAlteniaiives
Military Cartal lou-Il)

homestead Air Fotce Base
homestead, Floods

CrIteria Alternatmvn 1 - No Further
Action

Alternative 2 OU-9 Spot
Removal, Sediment Control

Structure, and Dredging Entire
Mtlttary Canal

Alternative 3- OU.9 Spot Removal or
Encapsulation, Sediment Control

Structure, and Encapsulation of Entire
Military Canal

Commrnts

Nuinerse Rating Niminenc Raling Nunrenc Rating
-

6 Implementablllty 4

.

7 While all Alienaatives arc imnplemnentable, Altensative I iould likely nut receive regulatory

and corrimmmniry acceptance

For all Alternatives, the technologies are considered reliable and services and iiiaiersals are
available
Altenaiive 2 seems easier to implement additional remedial aciioos if necessary than
Aliermiative 3

Aliemative 3 is easier to monitor the effectiveness of the emreapsulaiion than Aliernative 2
which would hase todelinc1 tIre efliciency and reiiroval of contaminated sediment

Alternative 3 does not require off-site disposal ofcnniarninaied sediment because the sedinieni
will not tic removed from the Military Canal Alieniaiive 2 will have to dewaicr and dispose
p1 the consanirrrated sedrisreisi Iroin dredging operations Additionally, mfdeetned necessary,
the water from dewaienng activities nay riced to be treated on-sire poor to discharge or be
disposed of off-site at a disposal lacility

7,Cost-NPW 9 2 4 Alternative I $0

Alternative 2 $7,684,000

Alternative 3A = $4,722,000 Alternative 313 55,030 000

S Stilt Aceeplance --- --- Not evaluated in ibis ES

Will he addrestesl after revrew of this ES

9 Community Acceptance --- --- --- Not evaluated in ibis ES
Will be addressed after receiving psblic comments on this ES

Total Rating Scorn 25 42 52

Numeric Rating Dnl'mnition

Rating of I to 3-Alternative does not meet the requirements of the cnierma
Rating of4 to 6 -Alternative partially traeets he requ mreinents olrhe cntena
Riling of 7 to 9-Alternative meets tIme reqaitemenia of the criteria

03550 i5'FS/AAmiiAktkta,i,mAsRsi,g1 m.

iitniiS iiil55Oi itt)



Riduelma ofteowdu Motobos, Or Volume Thro.fl
Tentmeot

a, Iteanlioni Frocco, and Remedy

c Rediiutinn cc mainly i.lebilcv an Volume hcooh
Iieattnetii

T1pe and Quaniciy ci Tieairnrnl
'0 troarrtenl ecciduali will mull Prom neaitneem because ran trenrincro of time
i.irnrainors,a.a will iii, uS

I TaM, 2-IP
Aa.l.sia ofRernndlal Arilat Allrenotli ro

Mddatti Cccii OV-l II

Homnnhe2d Air Force Bone

_______________________

I
________________

ilomeelead. florida

Allenalto, 2. Sedemeni Control Siroemure cod Urnin5(l&e Mthman Canal

Treatment irsoirual hal rrjuuliu lyctin, dredi,jnp ii ill emibem ha dispund off rite an nbc watt (corn dcii atenng
ill be dmicharcd boric rein ihe i,anal

—

(it cecil Pcirmreiins n( Horns. Hesirli cod rho bloc Urn' meat

Allemnallri I No Enriher Anion

Outran lnornnmlno ci Humus licolmil andthe Eariconmeal Oscroll Promecilnn OP lhmaii Hrohb 0,4 nOr Eoulrn,mcem

CERCIA fleq,rernrim' per

Ovenil Pynanelloc of litmus Heath andthe
Lonlnameol

a. Pru'oclicrn of Human Health and the Enoirormeni

2 Complmaee%tdbARARa

£ Compliance 'ccitt Chemical Specific APiARy

b Caenpiianoo with Lareaonn-Specilmc ARAbS

u,Compliance with Achoo-Spm.hc aRARa

a CompluanuewithOther Cntnia and Ga,danen

3 Loop-Term Eiirclhenasa cad P,m'nna,euee

a, Mapotoado oiRmidaal Ruth

0 Adequacy and Reliability ofCnnoenia

moo
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Altmrmmntlom I Sediment Conceal 5ir,tp,n nod [beaplmmlOi.'an at (stir, Mihm,ry Catch

L_, unen*

h Aanosai of llazaednius Maienal Doinnund or Tinted

)LJ Q and Dli- Il -ill ptyne a pnrsiblc nab
in iAn, at tho nine

to ecola1cical reurpeurs mmcc no anion -ill Conmouconp an engiiitered sediment c000id tmflicnurr at the npnniui at theM litany Canal will pmnost
Picture tnigranon of ondutneni cola the Mmlaaey Canal

a

Cointnictinp ant engineered modintenicontrol tlrsiefltee a' the opening of njr Militaty Canol1l ntrrntnrt ftanie,, nuignttnn oP aedonont into the Militny Canal -
Coiisntacnrnp tog sorted cnocrrte cap to ecceapsahmic One tedmnceia ondeereniec will be pee' ernie i hsuma, hualth and the nieiemnrnciit in Ox long im be pcwcmmnng nnipratinn of cnaii,mnrinatod sedinimni mcdi. Bay a
pei'nectrue bmoaceamralannn be aqoaric speema

nntaniieltoo of noncom and erpouiet pathwayr dunciasoed in the Soneernrig lcue1

Eeelnpieal Rich Aencsqient (SER.A1 ace unchanged.

hiodraslicaily drnlping the ccciii. Militamy Canal cc ill to prer000ue in haitian health and die noit'OiimenI
in c. no; cnn by rrnnocinp caatantiitaied iedioteitt and Promeoiroe of future m.graiiae of ccanaaiieialed
edimeni in the Ba' 1

.

pin APiARy idenhiftni hecoiaso no atom, will oeccu
Shams tern, alice's daning dredgin; acouimnei al Oh II and oedime control sosacoes can be nmiegainl b'
the one of engtneenng controls and gem etal protective equipment and peefatining the deld actisiiim
dante Flondac thy tenon. December no Febnsaaay

Shor torso alIce's duinng acnsilims an011-Il sediment control strimcoare and nbc nag
actrsities dranog Flnnda a day nato. December io February

iiteotO1taP can he miisf ated by the ion of mgineennog orentrols and personal peorrnrwo eqmpmeni by wonton and peifnntrwng that Sold

COMP1.IANC( WITH ARARS COMPLIANCE WITH AILuRS COSj PlIANCE 5% ITH ARARS
—

Tin ARARu identified beuaaae no action cciii oceian Compliance with Chennical.SpeciRc ARARa will be met With mvoeeerd ccintiolo and lmnrnrutn
I

Compliance widr Cbeerncal-Speeillu ARAbs tell be mom with engineered control, and pee7uia

51n ARARS mdeni,fied because tie actico will nccm
a

Cimrnpltance with Locatinn-Spnoiflc ftJLa.Rs will he aunt with engineered coenrola and pennitr
u

Coanpiiaarct with Locannn Specibe ARsRs -ill to rrrel with engannerni eneonli and peerrut5

'do ARARa mdnrohcd, bocatmun no action 'cdl muon

-

Comidiance with Action Specihc AltARs will be nret — ith nngiooered ennnrida and porous
J

Cennupiiaoce with Actaon-Speeihu ARAIes will Sw irini raith onlrsuermi controls and pennito

ito Compliance wtth Oaidanca is needed because an action will terse

tWIG-TERM EFFECTI\ ((lESS aND P(RMANC5CE

Cnniplmance with Osidances and Other Cetera cciii he mci -cith eiuprurrernd canteals am1 porinea

LO%G-TEILM EFFECTIVL\ ESS ANT) PER3S&'mLNCE

Compliance withOoolancen and Othce Comma will be ccci with engineered controls amid pmtsiiia

LOioG-TEIPM EFFECT1S (NESS &NEFERMficimVst (

Remaining oak an 00-Il will be the snoic as the eneeerit nab tdcnnfiol in nice
RIBRA

I
flue sedr-rrent control riractoco will provide bug-teem offecnaeecus nf fsooe tranipoul of contanrieaicd

icdrmoialinmnthoMilmtacyCanal ni
The mcdtniousm cannot ceoentee will pruiidn brIg menu elfecneencsi of finite natrilons of conatnroattad redumorml mb doe Mmlitaa-1u Canal

,

at

flue twttnaioing canmaorooaled sediment em mnrnoeed by dnndpmnp will In. nnana4od be omit cniiaurto

Ac the oteclation of dmedginig aoocioen most of the aodimeol ohoali be rntcoeed born the Mmlriaey Canal

Tbennfooe Ox niagmiinuado nf din rentdoal nicks in he etiuirooanonr mm 1w comnntdneed acyopsabie

'
ooenidned acceptable
At the cneclutoicn nfrenrredual aenra mites the not of erposoco to eoecaurruoaoio will be roiacilhceisaaliing or crrgineernnf cap aedenseauer In oircapialnie cootaneussis redsnieuii Therefore the magninade of rmidaal issin a

I

kJ0 Action will not moem Rernalial Amen Obieonm No action will non peer mm
migration of contanninoned redimmim to the Day

Time sedirnenm control suucnamc at the opening of the Military Canal is udaqoace in prnnmnning figure

nnigraoati of cmcLatnioeind oedimeom mm the Military Canmi J
Tho medirnenh control snucsace at lice oponnog uf Ox Milttarp Canal is adequate in pets eiuee future mipoarion ol conuaeomaned medimenti into the dalitaey Canal

I!

Drmigiep Ox Mulitatu Canal mu adequate and reliabla in iorrinemnq aipriunimateip b0. To 90% of the
coniannnnaned redinnneot Engieeeriuip c0000lm can ptrenoi the mamnirry of the rntniaiewg coonamnuraiml Eecapnolauoit of coslanttoaucd sediinenm in the Mdaaey Canal a adoquatm aand reliable in pro' citing bourn rnigtsono of nedioionn to the flay and peraemeourp (stare haeni no ecoloicucal receptors

sediment titan ennenog the Bay r

REDL'CTlOfr OP TOXICITh. MORILITh OR VOLUME TIIRD1'Ctl
TREATMENT

-
REDUCTiON OF TOXICITY. SIOBILIT) MR V0I,0'IE ThROUGH TIIEATMENT

7
REDUCTI0 OFTOXTC1C1 \IOBTLiTic,OR VOLUME THROUGH TREATMENTl

No Action oilT nm addrrro the ponmoal
tho Miluiam-y Canal

ecological thocam of coewtruuated sediment tO
Dredging 01 II and iostaliiog dee sodinrent oonouh strucrane at the opewn oldie maliloaoy Canal tacit
address the pnncipai concern of Tundra nnpeation of contaminated uedimonl iniO the Militant Canal and
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I
Insualliop the sodiernot cannel structure at the opening of the Military Canal uenll addrma he yr ocipal conceain of isethm mitu-atuoro of coeumiruaaod iedimetnu cnn the Militate Canal and siomaioly die flap
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Installing air erugiureeted cap over the contaminated aednrnent cull addrms the pemcrpal coc-L o poteeria ecalo1 sal receploc os posture and fuinurn mihistmon ofcontaminated iedmnuronnin nba Hap

lit
No contanrmnatod scdnnori cciii lie deonapol
eonnaumsmoaied sediment us ill tomato in no emoreot

condition's

treated an reiiround hecauoe
lseanomr tander die caere current

a
The cooramnmnnmed sediment is not haaaedoitr However drndcing acraumoes will reduce the ameunm 0f

contaminated tedumoisi present in the Militaoy Canal m

ft
hue coebamunatni sediment is non Isasandono In addition the cootanimnanol sodenrO mill no- be desooymsl an rrcaied bsi cowered with an argitreetrng cap and lob mo place

5

bnsanllinp don sadinnon control smetwe an thu opening of the Militas Canal will procide a rcanoam
onocos of reducing the colcome of cotrtannrunnied aedimeni horn 01i-t and prcuenh mipiattonmobibir) of
enrrtattriealed amlimenu into din Milumary Canal

Na rnuduclcern in toeoiiy mobility an coluete
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uauult cncne bmuutae cootanrionled

an the Milutany Canal

bruallinp Ox sndrmeor control rwre am the openink of the Military Canal will pmvido aUoaeei precist of redocief the colame of omuecunoed sediment from 01 daM no pros enn mipnmwm mobility Of
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do reduasrron in column will occur becaano the conmanrioatcd sndimcni will be enscapsalamndby an eur0mmsee.ed grant slurry latin-ic cap
4
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F
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MilitIa7 Canal
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AIsnr,ollsn 3- SedInueu Control SIr-ocher aid (acopsontna at Euuirn lWsan Coast

I Ssanstnmy Prnfmnncn lao Tsnannernt inn Pnncrpal (lemons

5- Stuns-term Ehleeslveana.

a Prmnenrce of Coremuerry Dune; Rrrncsbal Aemno

b Protection of Workers During Remedial Acirorn

C too ieoottnenial bnpoeta

Tune Uonl Remedial Action Ob;nensro Arc Achieved

6 Implemnotobslsty

a taihsrreai feasibility

I Ability to Construct and Open-areiAn Icchoology

ti Rnisahrliry of din Ttehnolngy

The hazards at the lii slit-wy Canal will nor he redracol because the coosaminaicd
sadminnt cvii remain 555 sfl annens candaiseir and hairier eaaupsoi at counsamrsalnd
sedieierit into the Military Canal seth sos be presented

The hazards as Oil II - ill be reduced by dredging line cnncannIrrated casinnoiss and disposing elf-sale.

a

50111 titrate msprssnon of sediment from OlJ- sand din ram'uir lathe MiIttai Canal will be reducs bra the toe ala taler-Pro hazards it Oil II a ill ho reduced by encapsolalrng do rantasrnirnaed sediment Addiom
tenon1 ernacmurn
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SIIORI-TEII%l EFPECTI%Els(SS SHORT-TERN grr;C-rnE\css 15ORT TERM EFrECTIS (sEct

Current nshs dessiosbed an 51st LA null Initiate because rho ooesarnnniaund sediments

will remain in heir enmnmi nondieun in ou a and the MsliLaoy Canal Pnreniial asks may incur during thedgiag and dn-watenrng soy' lien of-none clilitney Case! Maninral nsk deeng stirs trim in the Militarn Canal

.

Pasesculaint (remit the sediment eden demaaerrrg will be spent S with a oaer mInt In poled Vie Sir quality

Poteettal nsko tIle5 be mooned by the community dense; rmtediI aanvities due to ins-em_ned snitch ostfic

f
k
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disposal factlity

-1-
Washers maybe em posed In contaminated sediment by direct contact on inhalation danng dted6ing
acninsea at be Islssa Canal arid ecsnen,aessmi of sedrmnm conjni snocrarn 5-mAcn wall be protested
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— a
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4
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Ii
Addinesnal ens srmrtnentat impaess Ovens aatoenpased dunng cesrusnanseunnl Urn enpieenned cop
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the entice Mibtacy Canal and placonranot of abe sediment coned snnacnare at the Racers cit
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nine associated with design bidding and pennasa

1
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1 ——
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I
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5101 Applicable
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r Ceocdinaoce wa Other Agmcsus
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Alreennulce 3- Sedenooi Cannel Slrnrlnoe and [aenpsauanlon at Eniwn Militauo Canal

Monriooi.5 the effects mess of the emendy us no> sister en orson will occur

Monutonng the offeenienat of the sediment second sosterwe ssn_ sodeseusesne ci anbmnnl migt500n tO
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f
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).
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TABLE 2-23
SUMMARY OF ES1 [MATED COSTS
Total Encapsulation of Military Canal

Homestead Airforce Base, Florida

Task
Number Activity

1 0 Planning Management and Oversight
Unit Unit Rate QTY Cost

[.1 Program and Construction Project Management lump sum S 648,000 1 $ 648,000

1.2 Permitting lumpsum S 81,000 I $ 81,000
I.) Health and Safety Oversight lump sum S 32,400 I 5 32,000
1.4 Quality Control lump sum $ 27,000 I S 27,000
1 5 Work Plan and Design lump sum 5 54.000 1 5 54.000

F Total 5 842,000

2 0 OU-9 [tot Spot (via Ecapsulation)
Unit Unit Rate QTY Cost

2 I Mobiltzation/Demobilization lump sum 5 1,600 t 5 2,000
2.2 Rough Grading/Course Debris Removal lump sum $ 2,500 00 1 5 3,000

2.3 Debris Staging Area square feet 5 3 24 100 5 300

2.4 Tnicon 8" Filter Point Mat with 6 oz Geotestile Underlayment square feet 5 3 67 5000 5 18,000

2.5 Silt Curtain feet $ 108 100 S 11.000

2.6 Off Site Transportation of Course Debris tons 5 24 10 5 200

2.7 Disposal Costs tons S 24 tO 5 200
- I Total 5 34,700

3.0 Sediment Transport Control Structure
Unit Unit Rate QTY Cost

3.1 Mobiti.eationlDemobitization lumpaum S 21,600 1 5 22,000
3.2 Sheet Pile Construction (Reservoir) square feet 5 4428 4,800 $ 213,000
3.3 Rerouting of flow into she resersoir and scoour lining lump sum S 200,000 I S 200,000
3.4 Silt Curtain feet 5 10800 150 5 16,000

Total 5 451,000

4.0 Encapsulation of Entire Military Canal
Unit Unit Rate QTY Cost

4.1 Rough Grading/Course Debris Removal lump sum 5 16,200 1 S 16.000

4.2 Debris Staging Area square feet 5 3 24 5,000 5 16,000

43 Teateon 8" Filter Point Mat with 6 oz Geotectile Underlayment square feet 5 3 67 542,400 5 1.992,000
4.6 Silt Curtain feet S lOS 500 5 54,000

4.7 Off Site Transportation of Course Debris tons S 24 2,000 5 48,000
4 8 Disposal Costs tons S 24 2,000 5 48,000

I Total 5 2.174,000

5.0 Sewage Treatment Plant

5 t Plug Open Conduits at Sewage Treatment Plant lump sum 5 10.000 I 5 10,000
I Total 5 10,000

6.0 Constructed Wetlands

6.1 Air Force Contribution to DERM Project lump sum S 800,000 1 5 800.000

I Total 5 800,000

70 Report and Closeout
Unit Unit Rate QTY Cost

7.1 As-built . lump sum S 27,443 1 S 27,000

7.2 Project Closeout lump sum 5 27,443 1 S 27,000
I Total S 54,000

Notes: Grand Total 5 4,366,000

All costs are based on supplier quotes, similar projects, and engineering estimates Estimated Contingency (15%) S 5,021,000

M lt37oIltOfFs/AAGiRcvised Eu 01)41 00-954 (AU-)
KcvtsS JIy 200!
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Figure 2-5

Sediment Settling Velocities
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TSS REMOVAL BY WET DETENTION
Homestead Air Force Base

Stormwater Reservoir and Penmeter Canal
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A Sediment Sampling Station
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